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REPORT. 



3b His Excellency the Right Honourable Baron Milner of Capetown and St. James, 
Knight Grand Cross of the Most Honourable Order of the Bath, Knight Grand 
Cross of the Most Distinguished Order of Saint Michael and Sai^it George, Ad- 
ministrator of the Transvaal, and His Majesty's High Commissioner for South 
Africa, etc., etc., etc. 

My Lord, 

By your Excellency's Commission of the 4th day of November, 4901, we were 
directed to enquire into the Water Supply of the Witwatersrand under the following 
terms of reference : — 

(1) To examine the available sources of water supply; 

(2) To prepare a scheme for the creation of an unfailing water supply for the 

Rana and the mines, taking into consideration future requirements; and 

(3) To consider the constitution of a public body for carrying out and con- 

trolling the said scheme. 

2. Two changes have occurred in the Commission as originally constituted, Mr. R. G. 
Fricker having resigned before our first meeting, and Major W. A. J. O'Meara having 
left the country on leave of absence during the progress of the enquiry. In place of 
these gentlemen, Your Excellency was pleased to appoint Mr. B. Kitzinger and Mr. 
W. St. John Carr respectively. 

3. In obedience to Your Excellency's commands, we have considered the matters 
referred to us. We have held a public enquiry extending from the 4th November, 
1901, to the 3rd February, 1902, at which numerous witnesses were examined, and 
we believe that we have obtained all the information possible at this stage under 
the powers conferred on us. We were of opinion that it would be proper that 
certain parties, whose interests might be affected by our report, should be legally 
represented before us; and accordingly the Town Council of Johannesburg, the 
Johannesburg Waterworks Estate and Exploration Company, and Mr. G. H. Goch, as 
owner of the '^ Wonderfontein Concession" from the late Government, were so 
represented throughout the enquiry, while the promoters of a Vaal River scheme were 
represented while their proposals were under examination. We desire to express to 
the legal gentlemen in question, and to the witnesses generally, our thanks for the 
assistance which they rendered to the Commission. Some of the witnesses came from 
considerable distances in order to give evidence, and it was not always easy, under the 
exigencies ot military operations, to secure their attendance. 

4. We would specially mention our indebtedness to Mr. W. Willcocks, C.M.G., the 
Managing Director of the Daira Sania Land and Irrigation Company in ^ypt, whose 
evidence was full of interest; and to Mr. A. Karlson, Engineer to the Provisional Town 
Council of Pretoria. The latter gentleman furnished us with a series of memoranda on 
the different branches of our enquiry, as also on certain questions which lie outside 

• the terms of reference to us, and these will be found among the appendices to this 
Report. Many of the points which he discusses are of great importance, and while 
some of his conclusions are based on theories which would require experimental 
verification, the special value of his work appears to us to lie in the fact that, 
wherever the nature of the case has admitted, he has given in full the data and 
calculations on which he bases his views. On the technical questions discussed by him 
we are not qualified to express a final opinion. 

5. In addition to taking evidence, the minutes of which are annexed to our Report, 
the Commission personally inspected the Johannesburg Waterworks at Zuurbekom (where 
the Companjr gave them every facility for examining the works) and the springs at 
Wonderfontein and Steenkoppies. 

Requirements of the Rand. 

6. The first consideration in preparing a scheme for an adequate water supply to the 
Rand is the requirements of the districts to be served, and these may be taken under 
three heads: (a) the reouirements of the municipal area of Johannesburg; (6) those of 
the townships outside tnat area ; in each case excluding (c) those of the mines. The 
first and second of these are dependent on two factors — the probable number of the 

Eopulation vnthin a reasonable period, and the number of gallons to be provided per 
ead. Much evidence has been given on these points, and widely differing views ex- 
pressed, especially on the requirements per head. 
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7. The late Government did not collect Vital Statistics, and there is consequently 
no accurate information available as to the number of the population of the 
Rand immediHtely before the war; but there is a general impression that the population 
of Joliannesburg district was approximately 100,000 whites and 40,000 to 60,000 natives. 
The Town Council are of opinion that within the next five years the municipal 
population will increase to 200,000 whites and 80,000 natives, or, say, 300,000 in all; 
l3ui in our opinion this view must be received with caution. It appears to be grounded 
on the assumptions that the operations of the mines will at least be doubled, and that 
the population will grow pari passu with mining development. The first assumption 
may be accepted as probable, but the second is purely conjectural, and only experience 
can decide whether, in the stage of development to which Johannesburg has now attained, 
an increase of mining activity carries with it a proportionate increase in the general 
population It is true ihat each extension of mining business requires additional 
workers for whom accommodation must and will be provided. But the population of 
a lar ge and flourishing town like the Johannesburg of to-day must contain a considerable 
proportion of persons not directly connected with the mines, but attracted thither by 
its gHiieral possibilities; and as the lard requisite for future expansion is largely in the 
hands of private pcisons, and is steadily rising in value, it would seem at least possible 
that the cost of acquiring and developing building sites will have a pr(»gressivelv 
increasing tendency to reduce the rate of increase in the population. However, though 
we look on the estimate of the Town Council as possibly open to criticism, we do not 
regard the matter as of cardinal importance, for, as we shall shew later on, we think 
the water scheme should be so framed as to give an adequate supply for present 
requirements, while providing {av extension when experience has given data from 
which in Terences of reasonable certainty can be drawn. 

8. On the question of the requirements per head of population, opinions, as we have 
said, differed widely. A Mediciil Commission which sat in Johannesburg in 4896 re- 
commended a supply of 40 galhms per head per diem, and Mr. Willcocks was of 

^' Iq opinion thnt this was "far in excess or all requirements to-day," and would be atnjple, 

q! 2214. even with sewers, provided meters were used. Mr. Karlson, for a population of 400,000, 

inclu'lin^ naiive servants, and with a sewage system, advises a daily supply of 44,200,000 

gallons — i.e., an average of 442 gallons per head The Town Cimncil estimate that for 

the present normal population — estimated at 400,000 whites and 60,000 natives within the 

^ 7n 934 three-mile radius— from 40 to 60 gallons per head for whites and 40 gallons per head 

997, 998| foi' natives, should be provided — i.e., a total daily quantity of from 6,400,000 gallons as a 

1004. minimum to 8.400.000 gallons as a maximum. They consider that within five vears the 

Q. 776. white population will have increased (within a five to six mile radius) to 200,000 and 

q! 719! the black to 80,000; that as the white population increases the demand per head will 

Q 1114. increase; and that the allowance per head for whites should then be raised to 70 

Q- 723. gallons; so that in five years' timetne total required will be about 49,000,000 gallons per 

Q. 986, 939, diem. The view that the consumption of water per head increa.ses with the increase 

^^- ot population is said to be- borne out by the experience of other large and growing 

towns. 

9. The lowest estimate is that of Mr. Thomas Stewart, Consulting Engineer to the 
Q. 1464 to Johannesburg Waterworks Company, who considers that 30 gallons per head would be 

1466. sufficient with a sewage scheme, and that without such a scheme 20 to 25 gallons 
Q. 1478. would be a very ample supply. For present requirements he thinks that 20 gallons 
per head should be provided for 400,000 whites, and six gallons per head for 40,000 
natives, a total of 2,240,000 gallons per diem. For the increase in the population 
contemplated by the Town Council, and with a sewage scheme, he considers that a 
Q. 1476. sufficient supply would be 30 gallons for 200,000 whites and 40 gallons for 80,000 
natives, or a total of 6,800,000 gallons per day. 

40. Much evidence was ofiered as to the consumption in towns in various parts of 
the world. We do not attach great importance to the figures adduced, as we have no 
knowledge of the conditions in each instance, and we think that the case of Johannes- 
burg must be decided on its own merits. No doubt, if water could be procured 
without cost and also removed without cost, it would be well to Imve an unlimited 
supply. But we have to bear in mind that Johannesburg is situated on a hill, 6,000 
feet above the sea-level, that the supply of water, though abundant, is not unlimited, 
thai it will probably have to be raised to an average height of about 1,000 feet before 
it is delivered to the consumer', and that the cost of machinery and labour is heavy. 
We therefore dismiss Mr. Karlson's estimate of 442 gallons per head as a counsel of 
perfection. It is true that he proposes to recover a portion of the water and to use it 
a second time afier puiification, but we are not prepared to recommend the suggestion. 
We equally dismiss the estimate of the Waterworks Company as being, in our judg- 
ment, quite inadequate for the health, to sajr nothing of the comfort, of the community. 
As regards the estimate of the Town Council, we are inclined to regard it as somewhat 
liberal, but as, under our proposals, the Council would be required to guarantee pay- 
ment for the water which they desire to be supplied for the use of the town, we think 
that every effort should be made to comply with their demands, as these may be 
finally foTmulnted by the Council, having regard to the period which must 
elapse before the delivery of water could be begun under our scheme. Hitherto the 
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Waterworks Company have never supplied more than about 800,000 callous per diem Q- isso- 
to the town; and even with the new machinery now being erectea at Zuurbekom, 
they cannot safely count on being able to regularly provide more than 2,000,000 gallons 
for (as we understand) town and mines combined. m 

11. The question of the requisite supply to the townships on the Rand is very 
difficult in the absence of statistics, but it is, fortunately, not of immediate importance. 
The Chamber of Mines, in their statement of requirements, have included the whole 
mining population of the Rand and the whole population of Germiston ; so that ior 
practical purposes we are only concerned with the non-mining population of Boksburg 
and Krugersaorp. We have applied to the Resident Mamstrates of these places for 
such information as they can give as to the number of inhabitants, and we gather fr om . 

their replies that the amount reauired in the immediate future tor the non-mining ^^J ami 
population of these townships will form such a small proportion of the total to be c. 2. 
provided that it need scarcely be taken into separate consideration. 

12. In dealing with the requirements of the mines, we are happily on firmer ground ; 
for the Chamber of Mines are able to calculate with exactness the quantity of water 
lost in their operations, and the only uncertain factor is the extent of mining develop- 
ment in the future. It appears that, of the water used in crushing, about 400 gallons are 
lost per ton of ore crushed, that the duty per stamp is approximately 5 tons per diem. 

that 6,000 stamps were in operation before the war, and that it is estimated that 17,000 g- 1*58. 
stamps will be at work in five years' time. On these figures the Chamber consider that ^' * 
by 1908 the mines will require 20,000,000 gallons per diem, exclusive of the water now 
available for their purposes, and that this amount will provide not only for mining 
operations, but allow for the domestic wants of the white and native population on the 
mines, and of the non-mining population within the mining area exclusive of Johannes- 
burg, Boksburg, and Krugersdorp. By the time that the mines attain their fullest 
development, it is expected that the 20,000,000 gallons will have to be increased to 
30,000,000. 

13. The evidence before us does not enable us to say what quantity of water from 
outside sources will be required by the mines as soon as the 6,000 stamps now erected 
are at work, and we imagine that this will partly depend on the nature of the action 
that may be taken on our report; but if the figures adduced by the Town Council and 
Chamber of Mines are accepted, it follows that by 1908 a total supply of over 
39,000,000 gallons per diem will be wanted for the whole Rand. 

Available Sources. 

14. This brings us to the second part of our enquiry — the sources from which such 
a supply can be derived, and two main sources at once present themselves, viz., river 
water and water from underground. We will deal with the latter first, as we have no 
hesitation in recommending that it should be resorted to in the first instance. 

15. The Witwatersrand is surrounded, except at its eastern end, by a dolomite 
formation. This rock is permeable to water, absorbing a certain proportion of the Q. 1495. 
rainfall, and contains numerous underground caverns and fissures in which the water 

so absorbed accumulates, and may even flow in definite subterranean channels. It is 
intersected in various places by impervious dykes, which arrest the percolation or flow 
as the case may be, and force the water to rise to the surface, where it is discharged 
in the form of spiings. It is thus possible to obtain water in two ways — by leading 
it away as it issues irom the springs, and by sinking shafts into the dolomite, into 
which the water will filter, and from which it can be raised by pumps. The yield of 
the shaft will of course be much greater if it should happen to strike a fissure or 
cavern. 

16. The quality of the water so obtained appears to be excellent. Mr. Schumacher 
speaks of it as "thoroughly suitable for drinking and mining j)urposes," and it appears q. 2660. 
that (except in crises where local conditions may cause pollution from surface water) 

it may be safely employed for domestic use without filtration. 

17. As to the total amount of water available from the dolomite, opinions will 
naturally differ in the absence of those scientific data which would have been 
accumulated in the past if the late Government had had any conception of its duties 
in this respect. Mr. Willcocks has calculated on the map the catchment basin ol the 

Klip and Mooi Rivers ^excluding the catchment area of Steenkoppies, where the map ^nov^VooT 

was unintelligible to nim) to be 540 square miles, which — assuming the yearly 2nd days'' 

absorption of rain water to be 3 inches — would give 3,500 million cubic feet as entering evident e, 

the dolomite annually. He reckons that the various springs discharge between them pp- ^^"^^• 

2,000 million cubic feet, thus leaving 1,500 million cubic feet per annum as a reserve 

capable of being drawn from independent wells as it escapes from channels other than 

the springs. His conclusion is that the "dolomite water will suffice for everything;" 

and we may compare with this the view of Mr. Stewart that, taking into account 

both river and dolomite water, " there is abundant water within 50 miles fdV ten q. 1531-3. 

Johannesburgs." 

18. The element of uncertainty in Mr. Willcocks' calculation is the Quantity 
absorbed by the dolomite, having regard to the facts that the rainfall is connned to 
certain months of the year, and that it generally occurs in the form of violent rain- 
storms, so that the water rushes over the ground instead of lying and being absorbed 
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when it falls. There is at least a theoretical danger that by making too great demands 
on the dolomite in any particular locality we might be, as it were, living on our 
capital — i.e.y taking from the accumulated stores within the rock more than the annual 
rainfall could replace— S(k that after the lapse of a certain time we might find that 
our water supply iailed, and that the particular source of supply would not again be 
available until after a long period of recuperation. It has been suggested oy Mr. 
Q. 2183, 2190. Karli^on that the absorptive powers of the dolomite might be increased by ''absorption 
dams,*' to be constructed alter careful study ol the ground, which would hold up a 
portion of the rainfall and allow it to filter into the rock. Both these points require 
scientific investigation, which, indeed, we regard as an essential preliminary to a 
scheme of any magnitude. 

19. We do not propose to discuss at any length the question of obtaining water 
Q. 613 /./., from the rivers. A somewhat crudely developed scheme for obtaining up to 30,000,000 

11^2 /./. gallons per diem from the Vaal River, in the neighbourhood of Vereeniging, was 

offered for our consideration, but* we ha\e been unable to find in it anything which 

we could recommend. Mr. Goch regards the water for some distance above Vereeniging 

Q. 296, 300. as hable to dangerous pollutions from the mines; Mr. Stewart considers that without 

Q. 1517. filtration the Vaal water '* is out of the question " ; Mr. Willcocks says that the water 

Q. 26. fpQQ^ the Vaal is not so good as that from the dolomite : and Mr. Karlson states that 

Q. 2176. artificially filtered surface water will never compare with a natural underground water 

supply. 

20. Even, therefore, if it should be found that after allowing for the cost of filtration? 
river water could be supplied somewhat more cheaply than the other, we would, still 
recommend that in the first instance the supplies for the Rand should be obtained 
from the dolomite. We do not, however, suggest that under no circumstances should 
recourse be had to the rivers. On the contmry, we think that, when the mines have 
developed to an extent that makes necessary increased provision for their requirements, 
it might be well worth considering whether a second pipe-line should not be laid to carry 
unfiltered river water for purposes other than human consumption. This, which would 
relieve the pressure on the dolomite water, is a question for the future; but we may 

Q. 127. observe that Mr. Willcocks advises us not to lay one big pipe sufficient for all future 
Q- 82- demands, but to lay a second pipe if necessary, and he mentions that Cairo has a 

double system of pipes — carrying nltered and unfiltered water respectively. 

21. We may now briefly notice the various projects which have come before us for 
obtaining water from the dolomite. 

22. The Johannesburg Waterworks began with local sources—Doornfontein and 
Q. 1482. Weltevreden— from which it is stated that they got from 600,000 to 900,000 gallons, 
Appendix B ^^^ording to the season ; but the quality and quantity of this water gave rise, according 
Q 1488 ^^ *^^ Commission of 1895, to "everlasting complaints by the public.'* About 4896 
q! 1490, 2149. ^'^^y acquired the farms Steenkoppies and Wolvekrans, and, later on, a portion, stated 
Q. 1491. *^ ^^ about ten morgen, of the farm Zuurbekom ; but the two former were not made 

use of, as the Company found that Zuurbekom would supply at least 1,000,000 gallons 
per diem, which was the greatest amount that the Company then considered they 
Q. 1807-9 would be justified in attempting to secure. Weltevreden seems to have been regarded 
as useless for any considerable supply. 

Q. 1488. 23. Steenkoppies is a spring i^ miles west of Krugersdorp, and 341 miles from 

Q. 1606. the Company's high-service reservoir and 1,170 feet below it. Mr. Stewart estimates 
Q. 1825. that it has a flow of 15,000,000 gallons per diem ; he regards it as the outlet of an 
Q. 1609. underground river, and considers that 10,000,000 gallons could be taken from it, with- 
out injury to riparian owners, by making a compensation reservoir. Mr. Willcocks in 
Q- 21- his evidence put the flow at from 9,000,000 to 40,000,000 gallons. 

24 Zuurbekom (660 feet below the reservoir and 18^ miles from it) is not a spring. 
The water is obtained by sinking shafts, in which it rises to a certain distance from the 
surface. The Company claims to have drawn up to 1,000,000 gallons per day without 
affecting the level of the water. This is the full capacity of their lilting pump, but 
Q. 1496. two other pumps of the same power are about to be erected, and the Company con- 
q! 1499. sider that in six months* time they will be able to pump 2,000,000 gallons per diem, 
keeping one pump in reserve. 

Q 1600 ^' ^^' Stewart considers that provision might be made for taking up to 5,000,000 

gallons, or even more, from Zuurbekom, but without experience it is impossible to say 
positively whether the supply would permanently respond to a demand for five, or 
even two, million gallons in tne same way that it does to a demand of one million. 
No flow can be detected in the water, and therefore the shafts must be fed by perco- 
lation. Under the present law, any owner outside the farm might lawfully intercept 
such water, and thus materially diminish the supply. Moreover, Mr. Karlson has raised 

Q. 2209-2210. a thooi^tical point of great importance. On a consideration of the levels in the neigh- 
bourhood, he is of opinion that Zuurbekom, instead of being in a depression, is on the 
dividing line of the underground water level between the valleys ot the Mooi and Klip 
Rivers. These are matters which must be cleared up before it can be decided whether 
Zuurbekom could be counted on as a permanent source of supply on any considerable 
scale for the Rand. 
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26. According to Mr. Goeh's engineers, the Wonderfontein source has a total discharge Q- i5»» i^i. 
of 30 to 30J- million gallons, of which % come from the "loop," and the remainder 

from the springs. Mr. Willcocks, on a necessariljr brief examination, puts the amount statement 
much lower— under 22 million gallons. After flowing a short distance the water dis- p^^o^*^* 
appears underground. Local residents are firmlv persuaded that it reappears later on 
and feeds the head- waters of the Mooi River; but Mr. Goch denies this, and certain Q. lee. 
rather crude experiments, made some years ago with a view of testing the theory, have 
given negative results. 

27. Mr. Karlson has no doubt that such a connexion exists, the only question, to Q. 2202. 
his mind, being whether it is by percolation or by a defined channel, though he seems Q- 2260. 
to favour the latter theory. By scientific experiments, properly conducted, it would be 

easy to settle the question beyond all doubt, and we consider it essential that this 
should be done if the Wonderfontein spring is to be utilised as one of the sources of 
our water supply. Not only is the land along the Mooi River suitable for agricultural 
development, but the town of Potchefstroom derives its water supplv from the river, 
and any undue interference with its flow is to be avoided. Mr. Karlson has suggested Q. 2190. 
that by constructing absorption dams the Wonderfontein supply might be increased to 
the extent of at least 6,000,000 gallons daily. 

28. Mr. Goch's concession gave him the right to take one-quarter of the water Q. 151-3. 
from Wonderfontein, and he contends that no one can deal with the remainder for the 
purpose of supplying water to Johannesburg. Though we are unable to speak authori- 
tatively on the point, we are inclined to think that there is nothing in the concession, 

even if recognised by His Majesty's Government, which would prevent the Transvaal 
Government from making use of the remaining three-fourths for the purpose of a public 
water scheme; and in this connexion we would refer to the opinion with which the 
Legal Adviser has favoured us, and which will be found appended to our report. Appendix a. 

29. Mr. Karlson has submitted to us an interesting project for supplying water by Q. 2180 /./. 
means of a series of shafts sunk in the Klip River Valley and connected oy under- 
ground galleries. He has worked out in detail an estimate, according to which, under 

this scheme, 22,000,000 gallons could be delivered daily at a cost of trom 7d. to 8d. per q. 21115. 
1000 gallons (excluding, apparently, the cost of acquiring sites). We are not in a 
position to offer any opinion on the value of the figures supplied by Mr. Karlson. 
These will doubtless be examined hereafter by experts, if necessary, but we shall be 
surprised to find that the cost of supplying water under such a scheme would work 
out at anything Uke what Mr. Karlson suggests. 

30. Some years ago certain of the mining companies, in anticipation of their 
future requirements, began to study the question of increasing their water supplies. 

The Vierfontein Syndicate was founded in 4893 for this purpose, and by the time Q. 2600. 
thai war broke out they had expended over £340,000 in making experiments and 
purchasing water sites and machinery. They considered that towards the end of 4897 
they had their hand on a daily supply of 3,000,000 gallons from the dolomite forma- 
tion, and they looked forward to being able ultimately to supply themselves with 
between nine and ten millions daily. 

34. The Syndicate directly represented four of the most important groups, who, 
between them, dealt with between a half and two-thirds of the total tonnage of ore 
crushed on the Rand; but they made offers to all other mines within a certain area to 
participate in the scheme, and these ofl'ers were, in nearly every case, accepted. 

32. Mr. Schumacher, to whom we are indebted for the above information, observes: 
~"If the Government should desire to supply the mines with water, the latter will be 
"anxious to give assistance; but, naturally, having spent so much money on the 
"central and eastern districts, they will te anxious to exploit these rights to the 
" utmost, and they would probably, therefore, be willing to take from the Government 
" only the deficiency of water that may be experienced, which will not be great until 
" the expansion of the gold-mining industry begins to take place." We understand 
this to mean that the Syndicate would be willing to treat for the acquisition of their 
assets as part of a general scheme. We will recur to this question later on, but there 
is one point in connection with it which should not be lost sight of. If water is to be 
supplied for all purposes from one system, it must be of such a quality that it can 
safely be used for household purposes. Some of the Syndicate's property is in the 
immediate neighbourhood of a proposed depositing site for the town, and if the site be 
so used it would be necessary to carefully investigate the possibility of pollution from 
this cause. Indeed, a careful chemical and bacteriological examination should be made 
in everv case where it may be proposed to acquire a water source, and the water 
should be tested at frequent intervals over a certain period of time. 

33. For convenience of reference, we have taken over the translation of the Report 
of the Water Commission of 4895, which was made by the Concessions Commission, 

and we append it to our report. It will be seen that they had twelve schemes before Appendix b. 
them, and, on \arious grounds, rejected all but the Wonderfontein project. We cannot 
form an estimate as to the value of the report, as we know nothing of the nature of 
the enquiry on which it was based. In any case, circumstances have greatly changed 
since 4895, and none of the schemes discussed therein would supply more than a 
fraction of the demand which we are now called upon to meet. 
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Recommendations. 

34. It will not be expected that we should be able to formulate a scheme in all its 
details lor the supply of water to the Rand. Before embarking on an undertaking of 
this magnitude, in which a large amount of capital must be sunk, it will be necessary 
to have the best engineering assistance, and to make a careful study of various pro- 
blems, to some of which we have already alluded, connected «vith the water supply. 
We have not the means for this at our disposal, nor are we the proper body to 
undertake the work; and we therefore consider that the enquiry has reached a point 
where it should be transferred to other bands. 

35. But while we are not prepared to draw up a complete scheme, we have arrived 
at certain conclusions as to the lines on which it should be framed ; and these we now 
proceed to submit. 

36. In our opinion: 

(1) A Board should be constituted by legislation, to be styled "The Rand 

Water Board.'' It should be composed, in the first instance, of a chairman 
appointed by the Governor, three members elected by the Town Council of 
Johannesburg, three elected by the Chamber of Mines, and one elected by 
the to wiJ ships on the Rand outside Johannesburg. The last-named 
member, and one each of the representatives of the Town Council and 
Chamber of Mines should retire at the end of every year, but be 
capable of re-election. The Board should decide by a majority of votes, 
and the chairman should have an original vote, as well as a casting vote 
in cases of equal voting. The memoers of the Board should receive a 
reasonable remuneration. 

(2) The Board should be charged with the duty of supplying water to the 
Rand from Randfontein to Springs. 

(3) The Board should be empowered, with tjie approval of the Government 

(a) To acquire, either by voluntary agreement or by compulsory 
expropriation under arbitration, such water sources, sites for 
water boring, protective areas, dams or reservoirs, and such 
existing undertakings for the supply of water, as it may deem fit ; 
and to obtain way leaves for its pipe-lines, subject to no other 
compensation than for actual damages; 

(b) To raise loans for carrying out any of the objects for which the 
Board is constituted. 

The interest and principal of these loans should be secured on the 
general assets and revenue ot the Board, but should also be guaranteed by 
the Colonial Government. The loans should have a moderate term 
of currency and their repayment should, in the case of debentures issued, 
be provided for by a sinking fund. 

(4) The Board, as soon as constituted, should provide itself with such technical 
staff as it may require for its preliminary investigations. Pending the 
raising of debentures, it should be put in funds by advances from the 
Colonial Treasury, repayable with interest. 

(5) The distribution of water within the Municipality of Johannesburg should 

be in the hands of the Town Council, which would be in the position of 
a wholesale customer of the Board, drawing the whole town supplies by 
metre from the Board's trunk line and paying therefor at a rate to be agreed 
upon. It would probably be possiole and desirable to make similar 
arrangements with mines or groups of mines, and (sooner or later) with 
townships. The position of the Board would then be that of a wholesale 
trader, supplying a few large customers and having nothing to do with 
the water after it had once left the trunk line. But it is probable that at 
first some of the townships may not be so organised that they vvould be 
capable of undertaking their own distribution ; in such cases the interests 
of the private consumer ought not to suffer, and the Board should have 
power, if they see fit, to undertake distribution. 

(0) The Board should fix annually a uniform (wholesale) rate per 1,000 gallons, 
irrespective of the point on the trunk line from which the supply is drawn. 
This rate should be calculated to cover working costs, interest and sinking 
ftmd on debentures, depreciation of plant, and yearly maintenance, any surplus 
at the end of the year being divided among the customers in proportion to 
their consumption. If the Board should undertake distribution, as contemplated 
in the last paragraph, the capital account for such works should be kept 
separate; and the retail charge to the consumer would then be the whole- 
sale rate, plus a charge to cover working costs, interest and redemption on 
this account and depreciation and maintenance of the subordinate system. 

(7) Before constructing its works the Board should have a guarantee from each 
wholesale customer that it will receive and pay for a minimum amount 
each year, for a period to be fixed, should the Board be able to supply it. 
This provision we regard as essential. If the Board were to unaertake 
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certain works on the faith of representations made to it^ and it were then 
found that one of its customers had largely over-estimated its require- 
ments, so that the supply exceeded the demand, it is only fair that any 
loss should fall on that customer and not (indirectly) on the others. Of 
course the over-estimate in one direction might be balanced by an under- 
estimate in another, and in that case there would be no need to call on 
anyone lor excess payments under his guarantee — the Board not being 
conducted for profit, but for the general benefit of the community. 

(8) In the event of a scarcity of water the Board should be bound to appor- 
tion the deficiency among the consumers in proportion to their guaranteed 
requirements. 

(9) The property of the Board should not be subject to municipal taxation 
^vithln the area served by it. 

37. Such, in outline, is the scheme we propose. It will be seen that there is no 
place in it for any private company or interest. The terms of reference to us 
seem to exclude any such idea, and, if this were not so, we should hold that there are 
at least two considerations which put it out of the question that any but a purely 
public body should be in a position to control the water supply of the Rand. 

38. The first consideration is economy. Ifanabundant water supply is necessary to 
the progress of the mines, and therefore to the prosperity of the country, it is even 
more necessary to the health of the community grouped round the mines, and there 
can be no abundance to the average consumer without cheapness. There will never be 
any fear of water being over-abundant or too cheap on the Rand ; we must do' our 
utmost to supply as much as possible, and every saving in the cost will tell its tale in 
the health returns. There is, therefore, no room for promoters' profits or companies' 
dividends. 

39. We may remark in passing that the mere ventilation of the subject by means of 
our enquiry has produced some significant results. The Johannesburg Waterworks 
Company have offered to "consider" reductions in their present charge of Is. per 100 
gallons, when the town's demand reaches 2,000,000 and ifiOOfiOO gallons respectively, 
or to supply 10,000,000 to the towns in bulk (i e., being relieved of the cost of distri- 
bution) at ''under 2s. 6d. per 1,000 gallons. At a previous sitting Mr. Goch had Q. 354-5 and 
made an offer to sijpply water to the consumer at 2s. 6d. per 1,000, provided the town *^^"^- 
took 5,000,000 gallons per diem, and not less than 10,000,000 were taken altogether. 

In each case Government assistance was a condition of the offer — the comp^-ny requir- statement of 
ing to be protecfcjd from claims by riparian owners, and Mr. Goch asking for a ^^^^^^^^ 
Government guarantee for £750,000 debentures. p.^ii7."^' 

40. These offers are instructive— especially as the memorandum embodying the offer 
of the Johannesburg Waterworks Company appears to contemplate increased dividends 
for its shareholders — but we believe that the Board will be able to do better than 
this for its customers. If this is to be the case, the Board must proceed on strictly 
business lines, and must abstain from acquiring properties not well adapted for its 
purposes or whose price is excessive. 

41. In this connection it is impossible to avoid reference to the position of the 
Waterworks Company, the Wonderfontein Concession, and the Vierfontein Syndicate. 
The first works under a concession from the late Government which — ^as is also the 
case with Mr. Goch's concession — has been reported upon by a British Commission. 
The decision of His Majesty's Government on these concessions has not yet been 
announced, but from our point of view we regard the question of their recognition or 
non-recognition as of little importance. No exclusive rights are anywhere given by 
either of the concessions. If a private company had carried through a rival scheme, 
the Waterworks would have had to accept the situation, however disastrous it might 
have proved to them; and the looking after one's own interests, which is proper in a 
company, is no less proper in the rase of trustees for a quarter of a million people. 
To this we must add that according to the evidence adduced before the Concessions 
Commission, which accords with the experience of members of our body, there is 
nothing in the history of the past relations between the Waterworks Company and the 
town which would predispose the inhabitants, on sentimental grounds, to deal with 
the Company on other than business principles. Similarly, we do not think that the 
Board could entertain any claim to compensation for prospective profits under the 
Wonderfontein scheme. 

42. The same principles are applicable, at least in part, to the Vierfontein Syndicate's 
property. There is, however, this difference that the scheme was not started for direct 

})ront, but was an attempt on the part of the principal mining companies to provide 
or the necessary requirements of the industry in the future. If the Board and the 
Syndicate should not be able to come to an agreement, the mines concerned would 
probably not be willing to sacrifice tho outlay already incurred, and would supply 
themselves with water up to the limit possible under their scheme. Kven so, the Board 
would have a work of sufficient magnitude before it. If, on the other hand, a satis- 
factory agreement could be arrived at, there is no doubt that a water supply under 
one management should be more advantageous to everyone concerned. 
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43. The second reason for excluding private interests from the control of the water 
supply is to be found in the extent of the powei^s that must be conferred on the Board. 
This applies not only to the proposed rights of compulsory purchase and interference 
with private ])ropertv, which could not properly be entrusted to any but a public body, 
but also to the Board's position in regard to certain (questions which might arise 
between the partners to the scheme. Without going into these, we may say that we 
regard it as essential that the various interests alfected should be able to feel that the 
position ot the Board is not complicated by the representation of private interests upon 
it, and that its decisions will be impartially arrived at. 

44. Our scheme may be criticised on the ground that to place distribution in the 
hands of several dilferent bodies is not an economical arrangement, and will increase 
the cost. It is possible that the objection is sound, so far as it goes; but be this as 

q. 724-728. it may, the Town Council have expressed the view that the distribution of water within 
the Municipal area should be a Municipal concern, and even if we disagreed with them 
we consider that their position would have to be accepted. We think, however, that 
they are right, and we feel confident that this arrangement will greatly promote 
the satisfactory working of the Board. 

45. Evidence .has been given before us as to whether the water supply should be 
taken from one source or from several. It is doubtless true that one source — if an 
adequate one could be found — could be equipped and maintained at smaller cost than 
several of the same aggregate capacity. But as^ainst this there are three considerations 
to be taken -into account. In the first place, if several sources are taken, the effect of 
accident or damage to any one of them is minimised. In the second place, we are. 
not likely to get, within a reasonable period, absolutely convincing data as to the 
permanence of any one supply under the demands that may be made upon it. Lastly, 
while we regard the provision of an adequate water supply to the Rand as a 
paramount necessity, we consider that this should be so arranged as to cause the 
least possible inconvenience to agriculture. We are somewhat sceptical as to the 
riparian rights of which we have heard a good deal ; and we think that in many cases 
they might, under the conditions that have existed up to now, be used as little more 
than a kind of blackmail on the undertaking under cover of the existing law. But we 
believe that there is a prosperous future for agriculture in the vicinity of the Rand, and 
we consider that this snould not be impaired by unduly depriving any one locality of 
its stores of water. 

Q. 2212 46. It has been suggested that a possible source of supply might be found to the 

north-east of the Rand. Before any proposal of this kind is acted on, its effect on 
the present water supply of Pretoria should be considered. 

q, :',9, 72-3, 4-7. We would invite attention to the suggestive remarks of Mr. Willcocks as to 

7{)-si. ' legislation on water rights. We have been favoured with an opinion by the Legal 

A]»penaix A. Aoviser, which is appended to this report, on certain aspects of the present law as 
affecting our enquiry; and we gather from it that there is a danger, if the law 
remains as it is, that our proposed Board might have to make extensive and costly 
purchases of land to serve as protective areas not only against pollution but also 
against the interception of percolating water by other parties. 

48. In conclusion we desire to record our conviction that while the question of water 
supply is pressing, the possible result of mistakes are so serious that neither time nor 
money should be sparea in endeavouring to avoid them. The inhabitants of Johannes- 
burg have endured so much inconvenience in the past that we feel confident they will 
willingly put up with the present conditions somewhat longer, rather than, by precipi- 
tate action, endanger the success ol a scheme from which they may expect such 
considemble results. 

49. In placing this Report in Your Excellency's hands, we wish to express our recogni- 
tion of the hard work which has devolved on our secretary, Mr. Gerard Craig Sellar, 
and our cordial acknowledgment of the assistance which he has been good enough to 
render us throughout the enquiry. 

We have the honour to be, 

My Lord, 

Your Lordship's most obedient humble servants, 

a V. FIDDES (Chairman). 

A. BRAKllAN. 

W. St. JOHN CARR. 

B. KITZINGER. 
W. McCALLUM. 
JOHN W. QUINN. 

20th February, 1902, G. ROULIOT. 

Gkrard Chaig Sellau, 

Secrelanj, 
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MINUTES OF THE PROCEEDINGS 

OF THE . 

Witwatersrand Water Supply Commission. 



Minutes 

of 

Proceeding.s. 



FIRST SITTING. 



Chamber Room, Town Council, Johannesburg. 



Monday. 4th November, 1901. 



Present: — G. V. Fiddes, Esq., C.B., (Cliairirian). 

A. Brakhan, Esq. 

B. KiTZiNGER, Esq. 
W. McCallum, Esq. 

Major W. A. J. O'Meara, C.M.G., H.E. 

J. W. QUINN, ES(|. 

G. RoriJOT, Es(i. 

G. Chak; Sella r, Esii., Secretary. 

Tlje following witness was exauiined ; — 

Mr. W. WiLLCOCKs, C.M.G., 

Managing Diiectoi* Daira Sania fiand and 
Irrigation Company in Egypt. 



SECOND SITTING. 



Chamber Room, Town Council, Johannesburg. 



Monday, 25th November, 1901, 



Present: — G. V. Fiddes, Esi|., C.B., (Chairman). 

A. Brakhan. Esq. 

B. Kitzinger, Esq. 
W. McCallum, Esq. 

W. St. John Carr, Esq. 
J. W. QuiNN, Esq. 
G. RouLiOT, Esq. 

G. Cbaig Sellar, Esq., Secretary. 

Two letters received from Mr. W. Willcocks, C.M.G., were read by the Secrefciry: 

(1) With regard to the Wonder Ibntein Soni'ce. 

(2) With regard to the Catcliment area of tlio Klip and Mooi Rivers. 

The following witnesses were examined: — 

Mr. George Henry Goch, 
Mr. Samuel Sykes, 

On behalf of the Wonderfonteiii Concession. 
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THIRD SITTING. 



Chamber Room, Town Council, Johannesburg. 



Monday^ iOth December, 1901. 



Present:— G. V. Fiddes, Esq. C.B. (Chairman). 

A. Brakhan, Esq. 

B. Kitzinger, Esq. 
W. McCallum, Esq. 

W. St. John Carr, Esq. 
J. W. QuiNN, Esq. 
G. RouLiOT, Esq. 

G. Craig Sellar, Esq., Secretary. 

Hewing witnesses were examined: — 

Mr. G. H. Goch (concluded), 

On belialf of tlie Wonderlbntein Concession. 



Mr. Richard Lewis Cousens, 
Mr. Thomas Bennett, 

On belialf of the Vaal River Scheme. 



Mr. H. F. E. PiSTORius, 
Dr. W. T. F. Da VIES, 

On behalf of the Johannesburg Town Council. 



FOURTH SITTING. 



Chamber Room, Town Council, Johannesburg. 



Monday, 30th December, 1901, 



Present:— G. V. Fiddes, Esq., C.B. (Chairman). 

A. Brakhan, Esq. 

B. Kitzinger, Esq. 
W. McCallum, Esq. 

W. St. John Carr, Esq. 
J. W. QuiNN, Esq. 
G. RouuoT, Esq. 

G. Craig Sellar, Esq., Secretary. 

lowing witnesses were examined: — 

Mr. George Samuel Burt Andrews, 

On behalf of the Johannesburg Town Council. 



Mr. Henry Edw^ard Halse, 

Mr. Richard I^ewis Cousens (concluded), 

On behalf of the Vaal River Scheme. 



Mr. A. R. Goldring, 
Mr. G. B. PooRE, 

On behalf of tlie Transvaal Chamber of Mines. 
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FIFTH SITTING. Minutes 

of 
Proceedings. 



Chamber Room, Town Council, Johannkjsbuhg. 



Monday, 13th January, 190S, 



Present: — W. St. John Carr, E?(i. (Acting Cliainuaii). 

A. Bra KHAN, Esq. 

B. KiTZINGER, Esq. 
W. McCallum, Es(i. 
J. W. QuiNN, Esq. 
6. RouLiOT, Esq. 

G. Craig Sellah, Esq., Serretarv. 

The following witnesses were examined: — 

Mr. H. H. Webb, 

On behalf of the Transvaal Chamber of Mines. 



Mr. Thomas Stewart, 

Mr. Thomas Raynes, 

Mr. MoNiER Williams, 

Mr. James Paul O'Reilja, 

On behalf ol the Johannesburg Waterworks 
Company, Limited. 



SIXTH SITTING. 



Chamber Room, Tow^n Coun(il, Johannesburg. 



Monday, !2fHh January, 190^2. 



Present: — G. V. Fiddes, Esq., G.B. (Chairman). 
A. Brakhan, Esq. 
H. KiTZINGER, Esq. * 
W. St. John Carr, Esq. 
J. W. Quinn, Esq. 
G. RouLiOT, Esq. 

G. Ckaig Sellar, Esq., Secretary. 

The following witnesses were examined: — 

Mr. H. H. Webb (concluded). 

On behalf of the Transvaal Cliamber of Mines. 



Mr. Thomas Stewart (concluded), 

Mr. Thomas Raynes (concluded), 

Mr. James Paul O'Reilly (concluded). 

On behalf of the Johannesburg Waterworks 
Company, Limited. 
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Minutes SEVENTH SITTING. 

of 
Proceedings. 



Chamber Room, Town Council, Johannesburg. 



Monday^ ^27 th January. i9(N. 



Presmt :— W. St. John Carr, Es(i. (Acting Chairman). 

A. Brarhan, Esq. 

B. KiTziNGER, Esq. 
W. McCallum, Esq, 
J. W. QuiNN. Esq. 
6. RouLiOT. Esq. 

G. Crak; Sellar, Esq., Secretary. 

The following witness was examined:— 

Mr. August Karlson, 

City Engineer, Pretoria. 



EKiHTH SITTING. 



('HAMiiKU Roo.M. Town Councii.. .Ioiiannksiu jui. 



Monday^ 3rd February, iiUi'-J, 



Presenl:— W. St. John Carr, Esq. (Acting Chairman). 

A. Bra KHAN, Esq. 

B. Kjtzinger, Escj. 
\V. McCallum, Esq. 
J. W. Quinn, Ksq. 

G. Craig Sellar, Esq., Secretary. 

The following witnesses were examined: — 

Mr. Augtst Kaulson (conclnded), 

City Engineer, Pretoiia. 



Mr. Henry James Raubenheimer, 

On behalf of Riparian Owners of the 
farm Uitspanning. 



Mr. II. N. Schumacher, 



On behair of the Vierfontein Syndicate, 
Limited. 
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MINUTES OF EVIDENCE- 



FII^ST SIXTINO. 

CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 
MONDAY, 4th NOVEMBER, 1901. 

Present: 

G. V. FIDDES, Esq., C.B., Secrktary to the Transvaal Administration (Chairman). 

A. BRAKHAN, Esq., Major A. W. J. O'MEARA, C M.G., R.E., 

B. KITZINGER, Esq., J. W. QUINN, Esq., 
W. MoCALLUM, Esq., G. ROULIOT, Esq., 

G. CRAIG SELLAR, Secrktary. 



(The Chairman opened the proceedings 
by saying) :— This is a Joint Couimission 
of the "Johannesburg Town Council and the 
Chamber of Mines, with myself as Chairman, 
appointed by His Excellency the Adminis- 
trator, to consider the question of the water 
supply for the Witwatersrand. By the terms 
of reference to the Commission our enquiry 
will naturally fall into three parts :—]^ irst, 
to examine iiito the available sources of water 
supply for the Witwatersrand ; secondly, to 
prepare a scheme for the creation of an 
unfailing water supply for the population of 
the Rana and for the Mines, taking into con- 
sideration future requirements; and, thirdly, 
to consider the constitution of a public body 
for carrying out and controlling the said 
scheme. The Commission has been gazetted, 
and I may say since that took place one ef 
the members of the Commission, Mr. Fricker, 
has been compelled to resign, and His 
Excellency the Administrator has approved 
of the appointment of Mr. Kitzinger in his 

Elace. It is proposed that the sittings should 
e held in this room, which has been kindly 
placed at our disposal by the Johannesburg 
Town Council. Due notice of the sittings will 
appear in the Gazette^ but our present intention 
is that, after disposing of the evidence of 
the first witness (Mr. W. Willcocks), we 
should sit once a week on Mondays. Notice 
has been given in the Gazette that interested 

f)arties should apply to the Secretary to the 
Commission, at the Office of the High Com- 
missioner, if they desire to give evidence, or 
if, for special reasons, they desire to be 



represented before the Commission. The Com- 
mission are of opinion that in certain special 
cases the right of representation should be 
given. The applications before the Com- 
mission for such representation which the 
Commission has decided to agree to, are from 
the Town Council, the Johannesbuig Water- 
works, Estate, and Exploration Company, 
and from Mr. Goch, as interested in the 
Wonderfontein Concession, which was the 
subject of an enquiry before the Concessions 
Commission recently. The procedure will 
be that, when the Chairman lias concluded 
his examination of a witness, the gentlemen 
representing these three bodies will be allow^d 
to put questions through the Chair. 

1. (The Chairman,) Does anyone appear on 
behalf of the Johannesburg Town Council ? 

(Mr. Lance^ of the firm of Messrs. Lance & 
Hoyle, Legal Advisers to the Johannesburg 
Town Council). I appear on behalf of the 
Johannesburg Town Council. 

2. {The Chairman.) Does anyone appear on 
behalf of the Johannesburg Waterworks, 
Estate, and Exploration Company? 

{Mr, Thomson^ of the firm of Messrs. 
Solomon & Thomson). I appear on behalf 
of the Jqhannesburg Waterworks, Estate, ^nd 
Exploration Company. 

3. {The Chairman.) Does anyone represent 
Mr. Goch? 

{Mr. H. C Hull). I represent Mr. Goch at 
this enquiry. 



W. Willcocks, C.M.G., called and examined: 



4. {The Chairman.) Mr. Willcocks, you have 
had very considerable experience in connection 
with water and irrigation schemes, and per- 
haps you would kindly indicate to the Com- 
mission the nature of your experience in these 
matters?— From 1872 to 1883 I was in the 
IiTigation Department in India; from 1883 
to 1895 1 was Inspector of Irrigation and 

1 



Director-General of Reservoirs in Egypt ; w.WiUcocks 
from 1895 to 1897 I was Director-General c.m.g. 
of the Land Tax Adjustment in Egypt; from ^^ T , 
1897 to 1899 I was Managing Director of the im"' 
Cairo Waterworks Company, and prepared a — 
drainage scheme for Cairo. From 1899 until to- 
day I have been Managing Director of the Daira 
Sania Land and Irrigation Company in Egypt. 
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w.wuicocks 5. And we understand that, at the instance 

G.u^. Qf His Excellency the High Commissioner 

^November 4, .Y^^ ^^^^ come over to South Africa to in- 

1901. ' vestigate the water problems here ?— Yes, 

— irrigation problems. 

6. Irrigation problems chiefly ? — Yes. 

7. You have been in the Transvaal for some 
little time?— Since the 7th of last month. 

8. And you propose to leave us very 
shortly? — Yes, almost immediately. 

9. Although you are primarily concerned 
with irrigation, you have examined the 
country and the neighbourhood of the Rand 
from the point of view of water supply ? — Y'es. 
In the neighbourhood of the Rand I have not 
considered it net*,essary to think of water 
storage for irrigation, and I may say that 
all my thoughts have been how to get a 
water supply for the Rand. 

10. Therefore, it strikes you that tlie 
primary thing to consider now is an ade- 
quate supply of water for all the require- 
ments of the mines and the inhabitants on 
the Reef ?— Yes, as the prosperity of South 
Africa entirely depends on this place. 

H. I sup|)ose you have a general knowledge . 
of the previous steps that have been taken 
in regard to this question of water sup[»ly ? 
—Well, I have read a good deal of the 
literature here dealing with the matter. 

42. Among others, the report of the Com- 
mittee of 1895?— Yes, I have read the general 
results of that enquiry. 

13. And you doubtless have arrived at 
certain conclusions as to the steps which 
should.be taken for supplying the future 
requirements of the Rand— by the Rand is 
meant the reef running from" Krugersdorp . 
to Boksburg — the mines and the town of 
Johannesburg^ and a possible margin for a 
drainage scheme? — I do not approve of a 
water drainage scheme for Johannesburg. 

14. Before we go into the actual result of 
your investigation, might I ask upon what 
basis you have calculated the minimum water 
consumption ?— I saw that a Medical Com- 
mission, which sat in Johannesburg in 1896, 
suggested that a minimum of forty gallons 
per head per day should be allowed for the 
population of Johannesburg. 

15. For the population per head ? — Per head, 
yes. As that Commission was composed of 
'medical experts I have accepted their state- 
ment. This Commission states in their report, 
which is dated the 5th of February, 1896, 
that they recommend for the town of Johannes- 
burg ,a supply of forty gallons pej* day per 
head, which represent about six and a half 
cubic feet per head per day. 

16. What population do you assume ?— I 
assume about one hundred thousand persons, 
but people say that it is going to be two 
hundred thousand in the future. 

17. I take it, of course, that your en(j[uiries 
have been based on the maximum amount 
of water which could possibly be required 
per head?— That is so. 

18. The other factor is the number of people 
who want the water, and I suppose you have 
assumed a certain figure in your own mind ? — 
Yes. Forty gallons per head per day. The 
Johannesburg Waterworks Company supply 
at present one million gallons per day to 



100,000 people; so the town to-day is con- 
tented with a quarter of the above provision. 

19. And in regard to the future require- 
ments of the mines ?— The mines are entirely 
different. 

20. Have you formed any conclusions from 
your enquiries ? — As far as I can understand 
I can say that the water can be found. 
Allowing forty gallons per day, if Johannes- 
burg has a " population of one hundred 
thousand people, we need seven and a half 
cubic feet per second. If the population is 
two hundred thousand people we need fifteen 
cubic feet per second. These are the two 
maximum quantities required for the popu- 
lation. From my enquiries I have ascertained 
that it takes forty cubic feet of water to wash 
out a pound of gold, and that this water is 
absolutely wasted. And as Johannesburg 
produces about twenty millions sterling per 
annum, it works out to twenty-five cubic feet 
per second. Of this quantity I understand 
that the whole is in a way already provided 
by reservoirs, springs, etc., but that half this 
should only be considered as assured* in years 
of drought. That will leave twelve and a 
hair cubic feet to be provided lor from out- 
side, and if the gold industry is going to be 
doubled, that will add another twenty-five 
cubic feet per second, as reservoirs cannot be 
lurther relied on. This works out to a final 
total of 15 added to 12^ added to 25 or 53 
cubic feet per second. 

2i. Then, postulating these requirements, 
perhaps you would be so good as to tell the 
Commission what you have been able to do 
in the way of examining tlie sources of supply ? 
— I have tried to see some of the sources of 
supply. I have seen Steenkopjes for instance. 
I see in the Commission that I mentioned 
betore that Steenkopjes is put down as deliver- 
ing from twenty-two to twenty-five cubic 
feet per second. Now, when I saw the spring 
I should say that it was delivering from nine 
to ten cubic feet per second. Judging from 
my aneroid, Steenkopjes at the Rustenburg 
road, is about 4,800 feet above the sea level. 
And the Johannesburg reservoir is, according 
to Mr. Melville of the Gold Fields Company, 
5,970 feet above the sea level. That means 
a lift of about 1,170 feet. Steenkopjes is 
about 17 miles from Krugersdorp. Then 
there is the Zuurbekom Water Well Works ; 
they strike water at about forty feet below 
the surface, but when they i)ump up to their 
one million gallons per'dav, it stays per- 
manently at eighty feet below the surface, 
and the Company considers it inexhaustible. 
The level of the water works out to 5,110 
feet, so that they lift 660 feet. The company 
who owns those works are trebling their 
l)lant, and are also building large sheds and 
everything else. 

22. Did you tell us what you estimated the 
Zuurbekom supply at?— Zuurbekom is not a 
spring. As I understand, they have lifted 
up to one million three hundred thousand 
gallons a day, and that has not alfected the 
surface water more than when they have 
lifted a million gallons. So it seems to have 
a good supply, and as far as I can make out, 
the source oi the Klip River and Gemsbok- 
fontein, the source of the Mooi River, and 
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the permanent level of the water at Zuur- 
bekom when they work are at one and the 
same level. The Klip River, where I took 
the discharge at Jackson's Ford, was about 
ten cubic feet per second, about the same 
at Steenkopjes. I must say that these dis- 
charges are rather dillicult to take as I 
found in Greece when I was doing similar 
work. The springs come out and go into 
weeds, rushes, and general marsh land, and 
it is necessary to get a good channel for 
taking the real discharge. If anything had 
to be done definitely, it would be necessary 
to build a masonry' or plank weir so that 
one could actually measure without any 
doubt. I see that my discharges are generally 
under those previously reported. I tried 
to get to Wonderfontein to inspect that 
place, but, unfortunately, I was taken for 
a Boer, and had to retire quickly, and con- 
sequently did not see it. 

23. Then your knowledge of the capabili- 
ties of the Wonderfontein scheme is derived 
from what you have read ?— The discharge 
is really wonderful from what I have read, 
but I may say that I propose to see it 
personally to-morrow or the next day, so 
as to examine it for myself. 

24. Possibly, if you do succeed in seeing 
it, you would be^ so good as to give us a 
report on the subject, which could be printed 
after your evidence ?— Yes, I shall certainly 
send you a report. 

25. In those sources that you have men- 
tioned, do you consider that any one would 
give the total supply of water that is re- 
ouired?— 1 should -like to take it from all 
tne sources, because all these springs have 
cultivation depending on them, and though 
cultivation is a trille as compared to the 
prosperity of the Rand Mine?, it will be a 
great pity to deprive one set of people only 
of their irrigation supplies. As the quantity 
of water that will be wanted will be very 
large, it would bo a fairer method to my 
mind to get it from all the sources. And, 
besides, it would, I think, be unwise in 
a place like the Transvaal, where things 
will not settle down in a day, to depend 
on one site alone. You must not leave out 
the consideration of the possibility of some- 
one damaging or destroying the works. 11* 
such were to happen, it would result in 
there being no water for two or three weeks 
or even more, which would certainly be 
disastrous. 

26. You have not alluded to the possi- 
bility of taking water from the Vaal River ? 
—I do not consider that the w'ater of the 
Vaal is as good as this filtered water from 
the dolomite. The chemical analysis de- 
scribes this water as first-class water, and 
the w^ater of the Vaal River, of course, would 
only be surface water, and consequently 
muddy. Y^'ou would have to filter it as far 
as drinking water goes, and you would, 
therefore, have to keep it separate from the 
water for the mines, and a separate station 
would have to be made so as to provide 
Johannesburg with liltered water, feesides 
that, as far as I can see, the water of the 
Vaal River runs very low for some months 
every year, and you would, therefore, have 



to make a reservoir to store it. The Vaal w.wuicocIm 
River at Vereeniging is 4,750 feet above sea clm^- 
level, and the w^ater would have to be November 4, 
raised 1,220 feet. 1 have seen schemes for i90i. 
utilising the water power of a very fine — 
series of rapids at Engelbrighf s Ford, some 
45 to 20 miles up stream at Vereeniging, 
which 1 examined, but you could only use the 
turbines when you had plenty of water to 
spare, and during the three months when 
you were hard up for water, you could not 
afford to waste any of it on your turbine, 
consequently you would have to provide 
a steam pumping plant at the site, so as to 
be read}' in case of your water failing. 
Now, considering that there are very good 
coal mines quite close to Vereenigine, wnere 
you can almost get your coal at the pit's 
mouth, everything "points to the turbine 
project being valueless. 

27. Do I understand from what you say 
that, if the Vaal River scheme was under* 
consideration, it would be absolutely nece- 
sary to build extensive dam works?— Not 
very extensive, because the Vaal is a good 
river for storing water. 1 would say, so 
far as 1 can make out, that a fifty feet 
dam, provided with proper gates, would 
not be very expensive. You would have 
your reservoir, and your turbine, and steam 
pumping plant as well. 

28. Hence, duplicating the pumping power? 
—Yes. 

29. Can you give me any idea of the 
duty done by a given quantity of water 
working a turbine?— Not straight off, but 
I could after making a calculation. 

30. 1 may take it that it takes a large 
flow of water to raise a much less amount ? 
— Yes, the water will only fall eighty feet, 
and will have to lift twelve hundred feet. 
Then there is the friction in the pipe and 
the loss in the turbine. It is out of all 
j>roj)ortion. 

31. Then, if the turbine only raised water 
to an intermediate reservoir, and lifting from 
thence was done by electric power, there 
would be additional water power needed for 
the electrical current?— Yes. 1 do not think 
that the si'heme would work. 1 should 
like to accentuate one or two things. All 
the water needed for Johannesburg could, 
1 feel confident, be found in the dolomite. 
I have not been able to get areas of the 
catchment basins of the streams. If the 
Municipality or the people interested in the 
matter were to ])ut a few weirs on the 
Klip River at Jackson's Ford, on the Mooi 
River at Gemboksfontein, and at Wonder- 
fontein aud Steenkoppies, the water that 
flows over the weirs in a twelvemonth 
w^ould be known. The. rainfall could be care- 
fully registered, and compared with the water 
that flows away. If then some six or seven 
feet of loss by evanoration were allowed 
per. annum, we should be able to calculate 
the quantity of water w^hich had sunk in 
the dolomite and which was available for 
})umping. I have been told (I do not know 
myself if any careful gauges have been 
made) that when the Zuurbekom pumps 
lift one million gallons or less, the dis- 
charges of the ]\iooi and Klip Rivers are 
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w. wiiicockB not affected at all. If this is the case, M 

OM^. means that there is in the dolomite area, 

November I, ^hich we have around Johannesburg, an 

1901. ' enormous reserve of water from the town to 

— draw from. It would be a pity when Nature 

has put all this water so close at hand to 

go farther afield. 

32. Of course, the terms of our reference 
includes the supply of water from Boksburg 
to Krugersdorp ?— A pipe will be laid,! 
presume, along the whole Rand by the 
Municipality, or the body dealing with the 
water supply, which will sell by meters to 
the different towns and mines along the 
Rand, and let each body distribute as it 
pleases. 

33. That involves forcing the water from 
Krugersdorp to Boksburg ?— Yes. 

34. How do these two places compare as 
regards levels?— Krugersdorp Station is 
5,d90 feet, and Boksburg (at least from the 
figures which Mr. Melville, of tlie Goldfields 
Company, was kind enough to furnish me) 
5,340 feet. 

35. it therefore comes to this, that on the 
average there is a slight fall down to Boks- 
burg?— Yes. Springs is, however, 5,370 feet, 
which is a little higher than Boksburg. 

36. For economy's sake one would desire 
to put the water into the higher level in- 
stead of pumping against it? — Unfortunately 
for the East Rand they have no spring 
water there, and consequently all water 
must come from this side. 

37. From the higher level which is the 
natural basin?— Yes. If you take water from 
the Klip River, and the same from Gems- 
boklontein, and Wonderfontein, and Steen- 
kopjes, in fact from wherever you obtain it 
by means of a pumping station you could 
let it flow in one stream, or in two or 
three. The pressure .would be maintained 
by the high level reservoir. 

38. Could you help us in regard to the 
respective costs, which will have an im- 
portant bearing on the settlement of the 
matter? — The cost will be commensurate to 
the height the water will have to be lifted, 
and the number ot miles the spring is from 
the place where it joins the main pipe or 
pipes. You can always make a comparative 
estimate, even when you cannot make a 
definite one. 

39. There is a factor quite outside our 
cognizance at present, and it is the rights 
which may have to be acquired? — These 
will have to be gazetted out. I think a 
proclamation issued by Lord Milner would 
settle that matter in one minute. I come 
from countries where such rights are not 
known. In Spain, in Italy, in Egypt, in 
India, and other arid and semi-arid countries, 
the State looks upon all water, in rivers, 
in streams, in springs, and in torrents as 
its property. It is the first source of 
revenue of the State, and everything is 
subordinated to it. That is the custom in 
the arid and semi-arid region of the East, 
and I think it is a right one. In the West, 
where water is considered more or less as 
a nuisance, different laws prevail, but in 
the arid countries I think that all water 
should be the property of the community. 



The future prosperity of the whole of South 
Africa depends on the realisation of this 
fact. 

40. I think, Mr. Willcocks, we may sum 
up by saying that, in your opinion, you are 
satisfied that there is a water bearing area 
round about Johannesburg sufficient to 
supply all possible needs without going to 
the rivers for supplies ?— Yes, and to make 
quite sure, if I can get a better map than 
the one which I have here, I would take 
the catchment basement of each stream, 
and calculate approximately the quantity of 
water available. I could then tell you what 
might reasonably be expected irom the 
dolomite area. I will later on send this 
report to the Commission ^in writing for 
their information. 

Mr. Lance (of the firm of Messrs. Lance 
and Hoyle, Legal Advisers to the Johannes- 
burg Town Council) put the foUowdng 
questions through the Chair: 

41. You have referred to forty gallons per 
head of the population as being, in your 
opinion, a sufficient estimate ?— No, I said 
that that figure was based on the report of 
a Medical Commission which sat in Johan- 
nesburg in 1896. 

42. Do you know what points that Medical 
Commission considered? — I only know the 
result of their investigations, and this was 
considered the minimum allowance for the 
people of Johannesburg per head per day. 

43. But do you not take it that those 
figures are arrived at for the con^-umption 
of water for domestic purposes ?— No, for 
every purpose whatsoever. 

44. C5an the doctors say what is wanted 
for engineerijig purposes ?— They considei* 
that a part and parcel of the whole thing. 
They have considered all that, for the streets, 
for the sewerage of the town, and for every- 
thing that is necessary. All that is included 
in the forty gallons. 

45. And you think that the medical men 
are competent to form an opinion ?— Yes. 
We always accept their decision. 

46. Now, have you noticed the position of 
affairs in the town of Johannesburg as re- 
gards streets, as to whether there is a 
larger or smaller proportion here as com- 
pared to other towns?— Yes, four times as 
much. 

47. That would be an element in consider- 
ing the amount of water required?— I do 
not know. I do not suppose anyone would 
use water very much more than they do 
now. 

48. In a dry climate like such as we have 
in this town, we have to do a lot of street 
watering, and if there are four times as 
many streets here, then naturally we want 
four times as much water?— But forty 
gallons per head is a sufficient allowance, 
and you can, if your streets are too wide, 
plant trees down the sides of them. 

49. Supposing we have more streets than 
we have got now?— I think forty gallons 
per head per day is quite enough. 

50. Do you know the quantity laid down 
in other South African towns for the con- 
sumption per head per day, say, for instance 
in Durban?— No, I do not know. 
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51. We have ascertained from the statistics 
obtained from that town that the quantity 
allowed is lorty-eight gallons per head per 
day?— I suppose Durban does not lift the 
water to the height you do. When people 
get water cheap they are generally inclined 
to waste it. 

52. Do you know the quantities used in 
American towns? — Some use one hundred 
gallons, and Rome (in Italy) has, I think, 
as much as six hundred gallons ; but, 1 
think, in a dry place like this, where water 
is exceedingly aear, that it would be the 
greatest pity to waste it. 

53. Then you mean that forty eallons per 
head per day is enough, consiaering the 
matter from the economical point of view? 
-Yes. 

54. I have statistics from a large number 
of American towns, and they seem to aver- 
age something like one hundred gallons per 
head per day. Do you know any reason 
why it should be more in American towns? 
— Where water is cheap large quantities are 
used, and waste lollows, but you people 
here in Johannesburg are in a very different 

Eosition. You are on the top of a high 
ill, and you have to pump your water 
up which is expensive, and while you do 
not have sewage and use meters you will 
never spend forty gallons per head per day. 

55. Surely you are contemplating that we 
shall have' sewers?— I am contemplating 
sewers* and meters. 

56. Then your estimate of forty gallons 
is not enough?— Forty gallons is far in 
excess of all requirements to-day, and will 
be ample with sewers provided you have 
meters. 

57. Are forty gallons sufficient if we get 
a sewage scheme ?—Y'es. If you gave so 
much water a month to the people free 
they would only wa^te it, but if you give 
it to them through a meter they will be 
economical. 

58. Well, now on what do you base your 
estimate of the population of Johannesburg ? 
—Everybody says 100,000. I do not know 
who took the census, but everybody to 
whom I have talked on the subject has 
told me that in times of peace the popula- 
tion is about one hundrea thousand. 

59. And you estimate that it will possibly 
double itself? — I only base my calculations 
on what people say. It looks, however, as 
if it ought to double itself. 

60. You do not claim any special know- 
ledge about that?— Absolutelv none. 

m. You speak of these different supplies of 
water as being apparently inexhaustible ?— Yes. 

62. Those large sources of water supply 
you have spoken about?— Yes. 

63. Can you give us some data for that? 
— Well, people who have been here fifteen 
years say the sources do yot alter, and in 
years of drought, do not diminish appreciably 
as compared with what they discharge in 
years of good rainfall. If I can get hold of 
a large scale map, 1 shall take the catch- 
ment basement of each stream, and I shall 
be able to tell approximately, from com- 
parisons wdth other countries, how much 
water sinks into this dolomite, for none 



finds its way through the strata which bear W-Wiiicocks 
the gold. The whole of it must be available c^m^- 
lor trie water supply of the town. November 4, 

64. Can you give us any data, Mr. Willcocks, i90i. 
as to what proportion of the water you — 
think sinks into the soil as compared with 

that which ^es away in rivers?— For in- 
stance, take East London, where they have 
gone into the question with very great care. 

65. You mean East London " in England 
and not in the Cape Colony?— Yes, that is 
so, in England. There they get an average 
rainfall of 25 inches. They have a minimum 
of 17 to 18 inches, and a maximum of about 
32 inches. Therefore the rainfall in that 
part of the London district and Johannes- 
burg is about the same. 

iiix But there is something difierent in the 
nature of the two rainfalls. Ours is 
generally in the shape of thunderstorms, 
but in London, I suppose, it partakes more 
of a gradual state of affairs?— Yes. There 
is this difference, that the dolomite here is very 
porous. The facility with which water 
enters into the dolomite caverns outweighs 
the fact that the rainfall comes in storms 
and not in gentle showers. The East Lon- 
don Company find that about three or four 
inches sink into the ground and feed the 
springs they draw upon. 

67. Have you considered the point of 
experience here as regards some water 
supplies that have shown that pumping has 
lea to their practical exhaustion?— They 
began with the wrong strata. They did not 
strike water-bearing rocks. When they 
have entered the dolomite, they have found 
no tendency to diminution. 

68. You know ^ that the Bezuidenhout 
Valley supply near the town has, to a large 
extent, became exhausted?— Which valley is 
that in, please? 

69. It IS just outside the town.— Is that in 
the dolomite? 

70. I do not know.— It ^was presumably 
mere surface water, and had nothing to do 
with the dolomite supplies. 

74. You have con^iiaered the point then 
that in some cases the supply has*failed? — 
To the best of my ability I have, and I con- 
sider the dolomite supplies sufficient for all 
requirements, but as 1 said before I shall 
hand a final report to the President after I 
have calculated the catchment basins. 

72. Mr. Willcocks, you spoke of riparian 
rights just now as being gazetted away in 
a very easy manner. Do you know anything 
of the legislation dealing with that subject 
in a country like Italy ? — When Victor 
Emmanuel conquered the whole of Italy, 
one of the first Proclamations he made was 
that all streams, torrents and water were 
Government property, that is, the property 
of the community, the Government repre- 
senting them. Subsequently to that he 
appointed a very strong Commission to 
enquire into the w^hole question including 
all the concessions from tne earliest times. 
New, reasonable, and substantial concessions 
were then given, but nothing was allowed 
for riparian rights, because those rights had 
been brought into Italy by the barbarians 
from the damp and foggy north. 
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W.Wiiico:k8 73. Then our laws are those of barbarians ? 

OALG. — Yes, we are the children of those barbarians, 

November 4, ^^^ Consequently need to turn to the 

1901. * legislation of dry countries like Italy to 

— appreciate the situation in this semi-arid 

country. Italy owes its prosperity to its 

wise legislation. You do not find in that 

country people sitting on perennial springs 

in the beds of rivers and pi'eventing the 

community from making use of them. 

74. Witn regard to the question of the 
number of gallons per head per day, you 
spoke of Cairo just now. Could you telf us 
the quantity allowed there ?— They take so 
very little, that I am almost ashamed to tell 
you. The water is very dear there, it is 
sold at stands, and the |)Oor have to pay 
highly. We used to make out that the rich 
and well-to-do people took one hundred 
gallons per day per head; but there were 
no meters. These people i)aid so much a 
month, whether they took large quantities 
or small. 

75. Could you tell us what they paid for 
it there? — Yes, 1 can. Including liltration 
it cost 6d. per 1,000 gallons, and is sold 
at the stands at 4s. per 1,000 gallons, and in 
the houses at 2s. per i ,000 gallons. The water 
for the streets is paid for at lOd. per J. 000 
gallons. You must remember, however, that 
at Cairo tKe w^ater is not lifted to a fraction 
of the height you will lift here. 

7(3. Do you consider that the surface 
supply from springs is any criterion as to 
the quantity of water that is obtained by 
sinking ?—\es. Considering that we have 
a pervious substance like the dolomite, 
traversed by impervious dykes (wherever we 
have an impervious dyke the water is forced 
to the surface), the water that rises to the 
surface is a gauge ol' the quantity, even if 
there are other streams flowing undei'ground 
which we do not see. 

77. Suppose, for example, the amount of 
water was twelve million gallons per day, 
and your outflow showed itself, do you 
think you would not get more by sinking? 
—You might if you sunk it at some otiier 
places.* 01 course, 1 have not gauged the 
streams for a whole year, but peo|)le who 
have been pumping at Zuurbekom say that 
their pumpmg operations have no elVect on 
the springs. DyKes traversing the dolomite 
cut olf their water they think from that on 
each side. I think, liowever, that tlicre is 
communication between the well and the 
springs, if finally the water is exhau.sted 
it will always be possible to go to the Vaal 
River and take the water from there. When 
one can gather better water, higher w^ater, 
and nearer water, it is a pity to begin by 
going far away to get it. 

78. We want to know if the water sup{)ly 
is inexhaustible .'—With regard to the state- 
ment that these springs are inexhaustible, 
and that they do not diminish year in, year 
out, I can only testify to what everybody 
says. I myself have been here only one 
month. 

79. You told us about riparian rights in 
Italy, do you know anything about them m 
any other country, such as England ?— That 
is not an irrigation country. We must care- 



fully distinguish between arid and semi-arid 
countries on one side, and temperate countries 
on the other. The Transvaal is a semi-arid 
country. 

80. bo Italy is a better guide ?— Egypt and 
India are not as good guides as Italy. There 
the Governments are too strong. But in 
Italy, we have a European people, such as 
ourselves; the people not only like these 
laws, but prosper under them. 

81. Do you think the rights of individuals 
have been sulliciently considered ?— Yes. 

82. You referred to the Vaal River just 
now, and stated that one of the principal 
objections to that was filtration. Does tnis 
filtration increase the cost to any very great 
extent ?— Not the principal oblection. In 
Cairo we have two [)ipes in each street, one 
carrying unliltered water for the watering 
of the streets and the gardens, and the 
other filtered water lor drinking purposes. 

8.-J. Does it make very great difference in 
the cost?— Yes, at certain times. For 
example, vvhen the water is muddy it makes 
a good difference in the cost. 

84. And how about the maintenance ?— 
When I was in Cairo we had the muddy 
water to filter for some months every year, 
and occasionally found it very difficult to 
filter the necessary (juantities sufficiently 
quickly. 

85. You could not form any estimate as 
to the amount.^— I cannot do it now, but I 
could if I liad my books. I used' to make 
a calculation every month. 

Mr, Thomson (of the firm of Messrs. 
Solomon and Thomson, appearing on behalf 
of the Johannesburg Waterworks, Estate, 
and Exploration Company), put the follow- 
ing ({uestions through the Chair: 

86. Do you know Mr. Willcocks, the 
extent of this dolomite formation ?— Yes, 1 
have a very good map of it by Mr. Molen- 
graaf. 

87. And you are aware that this dolomite 
formation in the Transvaal is one huge 
sponge extending right across the country .' 
— Yes. 

88. And that it would naturally collect 
all the water along the Witwatersrand ?— 
Yes, and a great part from the other side, 
because the dolomite not having powers of 
resistance, forms valleys between tne higher 
hills on both sides. The only place in 
South Africa like this which I know is in 
Oudtshoorn district of the Cape Colony, 
wliere they have the some dolomite forma- 
tion and the same ))lentiful supply from 
springs. 

89. 1 understand you to say that you have 
been to Zuurbekom ?— Yes, that is so. 

90. From the indii^ations at Zuurbekom 
do you think that that is an inexhaustible 
supply ?— I say tliat it seemed to me to be 
one great underground cavern full of water 
connected with the Klip River on the one 
side and the Mooi River on the other. 

91. Through the whole extent ?— The 
engineer told me that whether he pumped 
much or little the water remained at eiglity 
feet. If this is tlie case it is a very strong, 
spiiiig. 
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92. So you came to the conclusion ? — 

That some of the water flows into the Mooi 
River and some into the Klip River, and 
the Zuurbekom Pumping Station is midway 
between them. 

93. It would really be simply a question 
of pumping appliances to supply the whole 
quantity required from that point?— I do 
not think you could supply the whole from 
there, I should also supply trom other 
springs, such as Wonderfontem and Steen- 
kopjes. 

94. To speak of Johannesburg for the 
present. From what you saw at Zuurbekom, 
do you think that the water there would 
supply the whole of the place?— No, 
not the Rai^d Mines. 

95. I am talking about the town of 
Johannesburg ?— Well, up to the present 
Zuurbekom has given perfect satisfaction; 
but not being a visible spring no man 
could prophesy to what extent you could 
draw upon it. ^ It would be only a guess 
from the statement about this water, that 
when any quantity under one million gallons 
is being pumped per day there is no 
appreciable ditlerence in tlie height of the 
water. 

9(1 That is sutlicient evidence? — No, it is 
not sufficient evidence. It is only en- 
couraging, 

97. You cannot say that because it supplied 
one million gallons per day that it could 
supply two million gallons ? — Certainly not 
though it might. 

98. Still, in your opinion, the wtiole of 
that dolomite basin is full of water? — Yes, 
it is like a big sponge. And if one got into 
any difficulty with the springs at one height 
one might *^bore deeper and see if there 
were not springs at a lower level. 

99. And, of course, the nearest point to 
Johannesburg where we can find tliis would 
prove to be the most economical supply ? — 
A few miles more or less would not make 
much difference. 

100. Are you aware, Mr. Willcocks, of 
what the consumption of water has been in 
Jo'»annesburg ?— 1 have been informed about 
a million gallons per day, and sometimes 
more. 

10-1. And the pumping capacity at Zuur- 
bekom is capable of being trebled?— Yes, 
the capacity of the pumps, but the water 
remains to be seen. 

102. Did you measure the pipe at Zuur- 
bekom ? — No, but tbey told me that it was 
a- sixteen inch pipe. 

(Mr, H. C. Hidl^ representing Mr. Goch) 
to the Chairman : I find myself m a somewhat 
difficult i)osition, as Mr. Willcocks has not 
inspected the w^ater S(*heme in which we are 
interested, and I would like to reserve my 
questions until he has seen the Wonderlbn- 
tein water supply. 

{The Chairman,) } am afraid you will 
never have the opportunity of examining 
Mr. Willcocks again. 

(Mr, Willcocks,) If you ask me any ques- 
tions now I shall put them down, and' answer 
them after seeing Wonderfontein. 

103. (3fr. /ifuZ/, through the Chairman.) Have 
you read the Transvaal Concessions Com- 



mission Report on the Wonderfontein Water w.wincocks 
Supply ?— 1 do not think I have read it very c^^- 

carefully. November 4, 

104. Vou have not read it specially J— I looi. 
read it through ordinarily, biit not very — 
specially. 

105. "Were you not struck by the enor- 
mous supply of water there?— Well, when 
1 first read it, I said to myself "I would 
like to measure the water there." That was 
the first feeling that came across my mind 
when I read it. 

106. {The Chahman,) It is certain that 
you must leave before next Monday. There 
IS no opportunity of continuing your stay ? 
— No, 1 must leave. 

{Mr, Hull, to the Chairman.) Is it 
possible to set the Commission to sit again 
before Monday next, in order to hear Mr. 
Willcocks, because it naturally prejudices 
our case, as we shall not have a proper 
opportunity of examining Mr. Willcocks': 

{TJie Chairman,) I am afraid it will be im- 

Bossible for the Commission to meet until 
[onday next. 

107. {Mr, Hull, to the witness -through 
the Chairman.) If you found that there was 
fifty cubic feet a second of water at Won- 
derfontein what would you say 1—1 should 
say it was extraordinary. 

108. Supposing you found that you got 
thirty million gallons per day tliere? — I 
should say it was extraordinary. I do not 
think it would be safe, however, to have 
the water supply of Johannesburg in one 
spot. To have such enormous wealth de- 
pendent on one place, wliere any wandering 
Boer or some enemy might hurt it, and 
upset the whole of the water supply is not 
aavisable. Of course, these fears may be 
groundless, but it would.be very unsafe to 
have the whole of this enormous wealth 
dependent on one place, and that so far 
away. 

ICfe. Will you pay special attention to 
the question of riparian rights if you visit 
Wonderfontein ?— Lord Milner will do that, 
not I. 

110. I want you to be good enough to 
study the question of riparian rights in 
order to see wliether any riparian question 
will occur at Wonderfontein ?— Yes, I will 
look into the question with pleasure. 

111. In regard to the dolomite scheme, 
how many wells do you think it would be 
necessary to sink in order to supply all 
requirements anticipated? — I should go to 
the spring as well as to the wells. 

112. How many approximately will you 
have to accommodate this? — There is Steen- 
kopjes. If that gives ten cubic feet per 
second you can take five cubic feet from 
that source. That is one case. If the Klip 
River gives ten cubic feet, we can take five 
cubic feet from that. And in other springs 
in the neighbourhood I should take so much 
from them, Steenkopjes, Wonderfontein, 
head of the Mooi River, and head of the 
Klipriver, and Zuurbekom, that is midway 
between the two. Exclusive of Wonder- 
fontein there would have to be four pumping 
stations. 
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w. Wiiicocks 1 13. You do iiot want to consider riparian 
GJ^. rights at all ?— No, I do not want to con- 
November 4, si3ei' that question at all. I look on the 
iiM)i. ' value of the springs as quite distinct from 
— the riparian rights. In my opinion a man 
who lives half a mile away from a river 
has as much right to it as the person 
who lives on it. Of course we are in a 
country where water is a very valuable 
commodity. 

114. (Mr. J. W. Quinn,) Are there any 
other objections to taking a supply from 
one source besides tlie danger ot being 
interfered with as you suggested ?— Of 
course, if one source can give the whole 
supply that is required, and that •one is 
absolutely reliable, and granted that nothing 
would happen, I would not see anv objections. 
But acciaents are so liable to happen and 
the Quantity of water that is in the neigh- 
bourhood is so enormous that 1 think it 
would be one of the greatest pities in the 
world. 

115. Is there any danger of the dolomite 
formation being ciit through here and there 
by dykes? Would that be one of your 
reasons to objecting to take all the water 
from one source? — No. 

116. With regard to a source such as 
the Zuurbekom source, in your opinion 
would there be any danger? — Yes. 

117. Suppose we wer'e to tap this side of 
Zuurbekom, and also the other side do you 
think such an arrangement would interfere 
with the Zuurbekom supply?— It certainly 
might, because the water must come from 
somewhere, and it would be very ditlicult for 
any man to say on the top of the ground 
where the water travels underground ; but 
one might strike the parent reservoir else- 
where. 

118. Tlie figures yo.u gave us just now hi 
regard to the levels would seem to point 
out that there would be a lot of water in 
the district. Is there therefore the possibility 
of that weakening the supply of Zuurbekom? 
—It certainly might be weakened by another 
bore tapping the same spring elsewhere. 

119. It is a factor to oe reckoned with ! 
—Distinctly so. 

120. (Mr. A. Brakhan.) The extent of 
the catchment area and the slope of the 
catchment area are important points to be 
considered ?— The fall would be ordinary, 
but this spongy dolomite seems to take 
nearly evervthing that goes into it. The 
lirst thing that water does when it falls in 
Johannesburg is to run down the slopes 
and then How over the dolomite. The 
surface of the dolomite is corrugated, with 
all the corrugations full of sand. This sand 
drinks up the water and then the water 
filters down through clefts in the dolomite. 

121. Do you know whether any rainfall 
on the central formation drains away from 
the dolomite to tlie south-east, for instance 
the hills east of the Natal Spruit .'—No, 1 
cannot tell, as I have never been on those 
hills in a storm. 

122. Do you include tlie southern hills in 
your catchment basin? — Yes, 1 consider them 
a part of the basin. Any man who has 
been there in a storm could tell you with 



certainty, but I think that all the rain water 
of both sides of the valley goes into the 
valley. 

12^. Having once got into the dolomite it 
may escape ?— That is possible, but not 
likely I think, as the impervious dykes stop 
it. 

124. I think you said that the mines 
would require twenty-five cubic feet per 
second, wnich is roughly speaking about 
fourteen million gallons per day. And then 
I think you said half of that was obtained 
from dams ?— More than half, if not the 
whole, is obtained from the reservoirs and 
dams to-day, but I think that for so im- 
portant an industry it would not be safe in 
years of bad drought to count on more 
than half. 

125. On the other hand that quantity 
which can be obtained from dams is limited 
because extra capacity for storing in dams 
virtually does not exist?— Yes. 

126. At present this half would be a very 
ample figure, but later on it would be 
reversed?— Yes,- that is so, later on you 
would need nearly the whole. 

127. At present, of course, the quantity 
of water wanted outside of the (juantity 
stored in dams has not been very large so 
far ?— No, I have thought that a gi-eat part 
of this extension was not only to secure an 
ample supply for existing works in a 
year of drought, but also in order to 
encourage people to extend their works 
without nervousness. If the water were 
available at a cost of 2s. 6d. per thou- 
sand gallons, in order to wash out a 
sovereign, you would only spend eightpence 
on the water, which expenditure I consider 
small compared with the absolute necessity 
of having the water available. Obtaining 
the water seems to me to be the 
cheapest part of the whole work. You 
have your sovereign and your water 
for washing out comes only to eightpence, 
even if it costs 2s. 6d. per 1,000 gallons. 
The Waterworks would be an insurance 
well worth your while to pay. Supposing, 
through any scarcity of water, the mines had 
to stop work for three or four weeks, there 
would be a great loss of money to Johan- 
nesburg. I should not at the beginning lay 
one big pipe sufficient for all demands iii 
the future; but lay a second pipe later on 
if necessary. 

128. (Major W. A.J. aMeara,CM.G,,KK) 
Have you ever seen the Proceedings of the 
Geological Society of South Africa, in which 
Mr. Draper expresses his theory in regard 
to the Zuurbekom supply ?— No. 

129. Well, Mr. Draper^s theory appears to 
be that at Zuurbekom a very large basni 
has been eroded in the dolomite, and that 
has been filled up with sand and material 
of that description. That being the case, he 
calculates that the whole jof the water which 
falls over some forty square miles of countrv 
goes into that basin.— He guesses a good 
deal. This water feeds the Klip River, the 
Mooi River, Zuurbekom, and other springs. 
The Goldfields Companv have a pump and 
well in the same basin far aw^y from Zuui;- 
bekt m, and they get all they wiint from this 
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well. The whole subsoil seems to me full 
of water everywhere. You need only tap it 
at the riglit place. 

130. Again, taking Mr. Draper's figures 
that the annual rainfall (twenty-four inches) 
which goes into this basin is equal to 13,381 
million gallons; this being so, would it 
naturally follow, having in view the fact 
that the water in the bore-holes referred to 
remains at the same level when such a 
small quantity as one million gallons only 
is being taken away daily, that the supply 
is unlimited ?— It would not naturally follow, 
but it is very difficult to ascertain by merely 
walking on the ground as to what is under- 
neath. That can only be done by pumping. 

131. Supposing again that Mr. Draper's 
theory is correct and that the water falls to 
the eaot and west from the Zuurbekom basin 
in the dolomite formation, would you expect 
to get an unlimited supply in the portion 
of the dolomite formation east, and west of 
this basin ?— J should think that if you went 
far enough you might strike the water. 
But I must say that I was not there long 
enough to know. 

132. (Mr. G. Rouliot.) If I understand you 
correctly, you say that there is in this 
dolomite formation a vast amount of water 
which is practically unfailing, and that water 
is forced out in certain points which make 
these streams flow east and west. Is that 
the idea?— Yes. 

133. You would rather be in favour of 
taking water where it is apparent than risk- 
ing to go under ground and falling into a 
.basin which would be exhausted ?— Yes. 

134. From your examination of local con- 
ditions, have you any idea at what price 
water could be sold?— Everybody says from 
two shillings to two shillings and sixpence. 

135. That is not of your own knowledge? 
— No. It seems to me that when you have 
to pump at great distances and heights and 
in such large quantities that any expert who 
was accustomed to such works on a large 
scale would be able to give you information 
on that point which would be much more 
valuable than my opinion. I am not an 
expert in that line, certainly not on such a 
scale as yours. I personally do not think 
that the price of 2s. or 2s. tJd. for such 
height ana distances is expensive for 1,000 
gallons of water. Kimberley is much higher. 

136. (Mr. B. Kitzinger.) In your opinion it 
is not advisable for Johannesburg to go in 
for a drainage scheme?— No. You are on 
the top of a hill and the sewerage water 
will flow into those streams from which you 
draw your drinking water, and however 
much you purify the outflow it will cer- 
tainly contaminate your springs in time. I 
consider for a place like Johannesburg that 
the dry earth system is safer and healthier 
than a water scheme. And then, moreover, 



if you have a water sewerage scheme and Mr. 
you sell water by meters I do not think w.wmw>ck8 
the place will be as sanitary as it is to-day. L_L * 
In case meters are used the people wall use November 4, 
the water with great care, and anything but ^^• 
a very liberal use of water in localities 
subject to long continued droughts will lead 
to unhealthy conditions. 

137. So you consider a sewerage scheme 
would be more a source of danger than a 
boon to the place ?— Yes, I do. 

138. Would pumping water at Zuurbekom 
affect the supply at Wonderfontein and vice 
versa?— In regard to the springs of the 
Mooi River at Wonderfontein it seems to 
me that they belong to a lower stratum of 
water altogether than the water at Zuurbekom 
and the Klip River. There may be some 
connections, out I think they are separated 
by dykes of impervious rock, and pumping 
water near the sources of the Klip River 
would not reduce the springs at Wonder- 
fontein or Steenkopjes. 

139. (The Chairman.) We might say that 
your opinion is that tliere are many inde- 
pendent sources in the dolomite, and that 
within the limits of the dolomite you can 
pick and choose ?— Certainly. 

140. As a practical man you would, in 
selecting your particular sources, be chiefly 
guided by what you had to pay for them ? 
—Yes. 

141. Mr. Thomson (through the Chair.) 
What difference in consumption would there 
be per head in case there was a sewerage 
system and in case the present system was 
continued ?— With meters or without? 

142. With meters ?— It would depend on 
the habits of the people. All I can say is 
that there are no people so attached to 
meters as the French, and yet in Paris, 
where they have both meters and sewers, 
the Water Engineer told we that he was 
sure there wera diseases in Europe to-day 
which could almost be traced to the people 
stinting themselves in the matter of water 
supply owing to the meter. He added that 
unless people were allowed to waste water 
they would never use enough of it. 

143. (The Chairman.) The upshot of your 
answer is that you really cannot answer ? — 
I cannot beoause it depends on the habits 
of the people, and I do not know the people. 

(Mr Thomson.) I based the question on 
the statement of Mr. Willcocks. He esti- 
mated forty gallons per head per day. 

(Mr. Willcocks.) I said the Medical Board of 
1896 did. I took their figures and I thought 
them ample. 

144. (The Chairman.) Have you had any 
experience of the meter with the minimum, 
such as is in operation in Capetown?— No, 
I have no experience of that system. 

The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



SECOND SIXXINO. 



CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



MONDAY, 25th NOVEMBER, 1901. 



Present: 

/ 

G. V. FIDDES, Esq., C.B., Secrbtary to thk Transvaal Administration (Chairman). 

A. BRAKHAN, Esq., W. St. JOHN CARR, Es(i., 

B. KITZINGER, Esq., J. W. QUINN, Esq., 
W. McCALLUM, Esq., G. ROULIOT, Esq., 

G. CRAIG SELLAR, Esq., Secretary. 



(The Chairman.) I should like to say that* 
if any gentlemen are preparing statistics 
for our use, they should give them in gallons. 
We are getting rather upset by cubic feet, 
centimetres, litres, and so on, and it will 
be a great convenience to us if all the 
statistics are uniform. Before we proceed 
any further, I may say that Mr. Willcocks 
has put in two letters as appendices to his 
evidence, the first being about the Wonder- 
fontein source, and the second about the 
catchment area of the Klip and Mooi Rivers, 
and 1 think it would be as well if the 
Secretary read them. 

The Secretary read the communications, 
which were as follows:— 

w.^ucocks 1^- WONDERFONTEIN. 

o^G. Qjj Tuesday, the 5th November, accom- 

Noyember 26 panied by Mr. Goch I inspected the Mooi 
1901. River as it traverses the Wonderfontein 
— property. I had anticipated seeing springs, 
out found instead that opposite Oberholzer 
Station, on the Klerksdorp railway, the 
Mooi River is traversed by a granite or 
diorite dyke, and lower down by a thick 
belt of cnert. The granite dyke is visible 
on both banks of the river, but in the river's 
bed it is lost in a marsh full of tall rushes 
and water. The water oozes up in the bed 
of the river along the length between the 
granite and chert dykes (indeed in England 
such a river would be called "the Ouse"), 
and when, after hundreds of feet of impene- 
trable rushes and marsh, you see the water 
hurrying across the belt of chert which is 
visible m the bed of the river overgrown 
with bushes and weeds, you find that the 
discharge of the river has increased from 
9 or 10 cubic feet per second to four times 
that amount. What the discharge exactly 
is cannot possibly be measured without 
a weir or training channel. The quantity 
of water is not under 35 or 40 cuoic feet 
per second. 



A little lower down the whole supply 
disappears, I understand, in courses in 
the bed and sides of the river. I have 
seen the river which traverses the Topolias 
swamps in Greece, and which has the same 
discharge nearly as the Mooi at Wonder- 
fontein, do exactly the same thing. Closing 
the mouths of these caverns at Wonder- 
fontein, and, keeping the whole supply in 
the bed of the river would be an easy and 
profitable task for the Government. 

The riparian rights at Wonderfontein seem 
to me lar more risionary than riparian 
rights elsewhere. Indeed, the very 
great discharge of the river at this place 
would make the stream as part of the 

{)ublic ^domain if anything could. The 
arger a river, stream, or spring, the more 
surely is it public property. 



6-11-01, 

Johannesburg. 

146. 



(Signed) W. WILLCOCKS. 



Capetown, 

November 12th, 1901. 



Dear Sir,— To the best of my ability I 
have calculated the catchment basin of the 
Klip and Mooi Rivers, the former up to 
Kroonvlei, where it takes a right angular 
bend to the south of Johannesburg, and th(3 
latter to Wonderfontein. I have left out 
the area where water is tapped by tl)e 
Rand reservoirs. The area comes out to 
540 square miles. Now if 3 inches per 
annum enter the dolomite, we have the 
quantity which is stored per annum as over 
3,500,0(}0,000 cubic feet. The springs dis- 
charge between them some 60 cubic feet 
per second or 2,000,000,000 cubic feet per 
annum. This leaves 1,500,000,000 per 
annum as the reserve water capable ol' 
being drawn from independent wells as 
it escapes from channels other than the 
springs. 
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Now, Johannesburg, with 200,000 people, 
and the Rand Mines i)roducing -€40,000,000 
per annum, will reouire 53 cubic feet per 
second or 1,700,000,000 per annum. 

We may say that the dolomite water will 
suffice for everything. Mind, I have left 
Steinkoppies and its area out altogether 



as I cannot understand the map in that Mr. 
catchment basin. w.Wiiicocks 

Yours truly, 

(Signed) W. WILLCOCKS. """'Tol'"" 

To the Secretary to the Water Commission, 
Johannesburg. 



WONDERFONTEIN WATER SUPPLY. 

Mr. George Henry Gogh, called and examined: 



147. (The Chairman.) Mr. Hull, this is 
your witness. It would assist the Commis- 
sion if you would lead his evidence. 

148. (Mr. Hull.) Very well. (To wihiess): 
You are the holder of certain grants by the 
Government of the late Republic and of 
certain agreements made with yourself, 
which constitute the Concession commonly 
referred to as the Wonderfontein Water 
Concession ?— Yes. 

149. These agreements formed the subject 
of inquiry by the Concessions Commission 
some months ago ? — Yes. 

150. And are referred to in the. Blue 
Book published by the Imperial Government? 
—Yes. 

151. I understand, Mr. Goch, that you 153. (Mr. Hull) These start from the 
have prepared a list of the documents con- original agreement made by the late Govern- 
stituting your title?— Yes. ment with the Oberholzers, the subsequent 

152. Will you hand in that list ?— Yes. agreement that you made, and also the way- 
1 hand in a document showing thirteen leaves?— Yes; also my way-leaves for the pipes, 



Mr. 
G. H. Goch. 



(I). In black. 12th, Original contract be- __ —r ■ 
tween State Secretary Reitz and ^""""^STl' ^^ 
G. H. Goch, relating to increase of — 
. capital and enlarging worKs, March 
2nd, 1899. 

(m). In red. 13th, English translation of 

correspondence between Government * 

of late South African Republic and 
attorney? acting for G. H. Goch, 
covering period 28th February, 
1893, and M!iarch 26th, 1898, inclusive. 

(n) 14th, Notarial deed of servitude re- 
gistered on the titles of the owners 
of Wonderfontein. 



different contracts and one set of letters. 



Memoimidum of Contracts^ etc., relating to 
Wonderfontein Water Supply, 
Marked : 



154. The originals of these agreements you 
are prepared to submit to the Commission 
for inspection ?— Yes. 

155.. You have also some reports by 
engineers. I would like to have Mr. Way's 
report first?— Yes, I have reports bearing 



(a). In red, 1st, Dutch official printed copy upon the supply of water at Wonderfontein. 

of the Concession. ' 15(3. Way, 1 believe, was your engineer, 

(6). 2nd. Notarial contract, 17th September, appointed by you?-Mr. Wajr acted for me, 

1892, ceding Concession to G H ^^^ ^^^' ^V^^^^ ^^^ ^*^®^ engineer, acted for . 



Goch. 
(c), 3rd, Another Notarial contract 24th 

February, 1893, ceding further 

rights to G. fl. Goch. 
(d). 4th, Notarial contract 19th February, 

1897, ceding way-leaves over farm 

Roodepoort. 



gentlemen in London who entertained this 
business at the time, and employed Mr. 
Sykes to measure the water on their behalf. 
We have the two reports here with diagrams. 
157. Would you be good enough to read 
them ?--- Yes. The report from Mr. Way- 



158. What is the date of it ?— It is the 

/ . -xu XT X • 1 Mr. ^ r^ ^^^^ Novembor, 1897.* It reads: "Acting 

^^^' 7oAi^*^^. contract 17th February, upon your telegram of October 21st, and 

1897, ceding way-leaves over farm upon the results of several interviews with 

Doorntontem and De Pan. you, I obtained permission from my Directors 

(/*). 6th, Notarial contract 14th July, 1897, to carry out your wshes, and arranged to 

ceding way-leaves over farm Wit- proceed to ^Wonderlontein on Tuesday, 

fontein. November 2nd. Circumstances, over which 

(g). 7th, Notarial contract 22nd July, 1897, 1 had no control, prevented me going at 

ceding way-leaves over another per- the last minute, but I was able to send 

tion of Witfontein. a representative, who has done a consider- 

(h). 8th, Notarial contract 30th July, 1897 able amount of purveying wth me of the 

ceding way-leaves over another por- ^^^^ wanted and upon whose figures I could 

tion of Witfontein. rely as if they were my own. I had pre- 

(i\ 9th, Notarial contract 14th July, 1897 piously arranged all the methods and 

ceding way-leaves over one portion Principles by and upon which the survey 

of Elandsvlei was to be made, and it was only a question 

(j). 10th, Notarial contract 20th July, ceding ""^ obtaining accurate data and therefrom 



way-leaves over another portion of 
Elandsvlei. 

(k). 11th, Official copy of contract of 
October 6th, 1896, between Govern- 
ment of late South African Republic 
and G. H. Goch. 



accurate results, to arrive at the information 
required. I decided after getting all the 
information possible that the only kind of 
survey possible was a 'float' survey and 
the necessary apparatus was prepared for 

♦ See Appendix D. 1. 



Digitized by 



Google 



12 



WITWATERSRAND WATER SUPPLY COMMISSION. 



Mr. it. . . . On the cross sections you will 

G. H. Goch, fin^j the exact width and depth of the stream 

November 26 shown whero gauged, and these measure- 

1901. ments will be valuable to your client if at 

— any time he wishes the variations in the 

flow checked. The season of the year could 

not have been more favourable for gauging 

the minimum quantity coming from the 

springs, as no rain had fallen- since the last 

rainy season. Consequently the figures 

given below show very accurately the 

minimum quantity of w^ater obtainable at 

the driest season of the year " 

Then follows a tabulated statement showing 
the total discharge in gallons per 24- hours 
from tl\e streams severally and combined. 
He arrives at a total of 30,515,040 gallons, 
of which 9,028,800 is from the Wonderfon- 
tein Loop, and 21,48(),240 from the Wonder- 
fontein Spring. Then he goes on to explain 
the system of gauging. 

Further on he says: 

"On November 4th 1 handed you a state- 
ment to cable to your client, of which a 
true copy is beloW:— 

"George Hesse, Esq., 
Johannesburg. 

WONDERFONTEIN WATER. 

Dear Sir,— I beg to report to you for tlie 
purposes of cabling to Mr. Goch that I have 
gone into Mr. Davidson's figures, and they 
show that the flow of water is as follows : — 

Gals, per day. 
Discbarge from Wonderfontein 

Spring 21,486,240 

Discharge from Wonderfontein 

Loop 9,028,800 



Total available 



30,545,040 



159. (Mr, HiilL) Then you have another 
report bv Mr. Sykes ?— Yes. 

160. This is not a report obtained by you 
but by some gentlemen in England, whom 
Mr. Sykes represented here? — Yes. Mr. 
Sykes sent the report to James Simpson and 
Co., of London. These are the gentlemen 
w^ho employed him, and this report was 
handed to me by Mr. Walter Hunter, whom 
I employed as consulting engineer in this 
matter. It is in the form of two letters. 

161. They are addressed by Mr. Sykes to 
his principals in England ?— Yes. Shall I 
read them ? 

Please. — This one is dated 8th Novem- 
ber, 4897,* in which he says : " In accordance 
with your request I went out on Tuesday 
last to Wonderfontein to measure the water 
on that farm. Mr. Way was at the last 
moment unable to accompany me owing to 
an accident on the George 'Goch Mine. I, 
however, took his surveyor with me; lie is 
drawing up a detailed report which will be 
sent to Mr. Goch for your use. I found it 
extremely difficult to get a suitable place for 
measuring the water, but our observations 
were taken with great care, and from what 
I could learn the water has never been 
measured with anything approaching the 

♦ See Appendix D. 2. 



same accuracy on any previous occasion. 
On my return I cabled you as follows: 
'Water at juncture 'M^ miUions, weather 
very dry,' and Mr. Hesse sent a similar 
cable to Mr. Goch, this is the result of Mr. 
Way's surveyor's calculations. I had them 
run out by an independent engineer with 
approximately the same result. Owing to 
pressure of business I have been unable yet 
to go carefully through the figures, but 
going through them hurriedly, make the 
quantity over thirty millions. . . . You 
will notice that in measurements Z and X, 
I have given you the mean time, the float 
used was two tennis balls united by a line, 
the one being weiglited so as to travel about 
three inches from the river bed, the water 
at Y was too shallow to use other than as a 
surface float." Then in tlie second letter* 
there is a detailed explanation of the figures, 
and the summary accompanying it shows 
the result arrivea at, which is practically 
the same as the other man's, only the total 
discharge is given as 30,038,000 gallons, 
being 500,000 less than Mr. Way's calculation. 
Deducting the water from the loop, which 
is 9^ millions, the total water rising out of 
the spring is given as 20{f millions. This is 
a little less than Mr. Way's figures. 

402. Now, Mr. Goch, this would be a 
suitable opportunity of referring briefly to 
Mr. Willcocks' report on Wonderfontein. 
You accompanied Mr. Willcocks .'—Yef$. 

1()3. Will you tell the Commission what 
Mr. Willcocks did towards ascertaining the 
volume of water ?— Of course, wc were there 
only about half an hour, and there was no 
attempt at measurement. We stopped at 
the loop. 

464. By the loop you mean Gemboksfontein ? 
— Yes. Perhans if 1 hand in a topographical 
sketch you will follow me better.-j- You will 
find the springs are shown on that sketch. 
To approach tne springs you cross the looi) 
by the road, which will be on the old coacn 
road. At this point we were on horseback. 
We stopped at the loop, and Mr. Willcocks 
asked me to ride into it with the horse, so 
that he might measure the depth of the 
stream as it wetted the horse's lej^s. Having 
done that he made a rough estimate of the 
width of the stream, and then threw a piece 
of paper on the. stream and went down with 
the T)aper as a float to a certain mark 
which he had made before, and timed it; 
and from those data arrived at the conclusion 
that there were ten cubic feet running in 
that stream. Then ridinji; round the fountain 
we came to the junction of the two streams. 
Here the water was very wide. Mr. Willcocks 
got on to a sort of temporary bridge on the 
centre of the stream and looked at the 
water, and apparently he judged it simply 
by observation, and then retired. There 
was no measurement made here. He did 
not do the same as at the other; so that 
his figures are simply an estimate of what 
he saw. There could not have been any 
time for measurements, because he was 
rather in a hurry to get hack. Half-an- 

♦ See Appendix D. 3. 
t See Appendix D. 4. 
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Viour is all the time we spent there. I note 
that Mr. Willrocks in his report states that 
tliere cannot be less than 3o or 40 cubic 
feet per second. I asked him to go through 
and see the other portion of the stream, but 
he expressed himself as quite satisfied, and 
did not go. Put in that form Mr. Willcocks' 
estimate is undoubtedly a very conservative 
one, against which I ask the Commission to 
accept the accurate measurements which the 
two engineers I have mentioned have made. 

1(55. Will you also explain to the Com- 
mission, Mr. Goch, about the misnomer of 
the river ?— Yes. Mr. Willcocks calls it the 
Mooi River. In this country it is never 
calle(i the Mooi' River. Nobody ever does 
call it that; it is called the Wonderfontein 
Loop. As you will notice from that sketch, 
the whole of the spring disappears on the 
farm below, and there is no connection 
between that and the Mooi River. You will 
< observe from the examination made on this 
question by the Committee, appointed by the 
Volksraad— it appears in the Blue Book- 
that the Committee have jjone into this 
matter very carelully, and their report deals 
with this very point. 

166. Will vou reler us to the page in tfie 
Blue Book ?— It is Part 3, page 286, of the 
Transvaal Concessions Commission's Report.* 
If you look at page 280 under No. 5, and 
yoii read the fourth paragraph of the report 
you will find that the Volksraad Committee 
say: 

"One of the members of this Commission, 
in a separate report, has tried to prove 
that the water of the Wonderfontein Spruit 
again re-appears on the farms Turffontein, 
Kiel and Gerhardsminbron, where it forms 
the course of the Mooi River. This 
supposition is based upon the general 
geological characteristics of the country in 
that neighbourhood, and the uniform indi- 
cation of the ground between Wonderfontein 
and the last-named farms. It was, however, 
forgotten to mention that there, where the 
water totally disappears, a small rising of 
the ground shuts off the valley, and accord- 
ing to our opinion the water is stopped in 
its further course westward. As tne real 
conditions in this countrv have often con- 
tradicted the theories of the ablest geologists, 
and as there was no opportunity for a com- 
plete and exhaustive examination, we think, 
although we cannot declare it proved, that 
the water rising on the farms Turffontein 
and Kiel to be a separate natural reservoir 
which has its outlets near the spring of the 
Mooi River on Gerhardsminbron. To con- 
firm our opinion ^^e may note that though 
repeated attempts have been made to prove 
that the water of the Wonderfontein Spruit 
is the same as that forming the spring of 
the Mooi River, they have always failed. 
We have observed amongst the documents 
a petition from Potchefstroom, protesting 
against diverting the water from tne Won- 
derfontein Spruit to Johannesburg, at the 
same time, however*, also a resolution of the 
Volksraad, deciding to reject this petition.'' 
I may say that the distance between where 

* See Appendix B. 



the water disappears on this farm below Mr. 

Wonderfontein and where the Mooi River ^- H^och. 

has its source is something in the nei§^- November 25 

bourhood of fifteen miles; so there can .be i9oi. 

no possible connection between the two — 

streams as far as any one can judge from 

any known information. The reference to 

the Volksraad Commission arises from a 

special attempt made to prove the connection 

and to back up a petition by which riparian 

owners on the Mooi River attempted to 

frustrate this concession on the ground that 

it would affect their riparian rights. They 

were, with our permission, allowed to go 

into the caves where the underground river 

runs, and into that stream they poured a 

bag-full of small corks, and colouring matter. 

They then proceeded to this spring at 

Turffontein where they supposed this matter 

would make its appearance, and spun nets 

across the fountain m order to pick up any 

of the corks or colouring matter that would 

come along staining the net. After waiting 

there for a week they gave it up as a bad 

job, and wrote a letter to the Volksraad 

Commission admitting this, but asking that 

the law should be made so that I should 

have to prove that this water did not How into 

the Mooi River before I took the water away. 

This, of course, was laughed out of court 

467. There is a stream called the Mooi 
River ?— Yes. You will find it in the maps 
rising in the north and running down 
south; and jou will find that where the 
Wonderfontem water disappears and where the 
Mooi River rises is fully (ilteen miles apart. 

1G8. You have also two reports from 
England dealing with the analysis of the 
water?— Yes. I consulted Sir Willijim 
Crookes and Professor Dewar of the Royal 
British Institute, as two of the greatest 
authorities on this question, and submitted 
to them the analysis made by Dr. Kleiner 
in connection with the Government inquiry 
here, and they reported as follows: 

*" We have read and considered the report 
D. 1 of the (jovernment Committee on the 
water supply for Johannesburg,f given on 
pp. 2a5— !290 of the report of the Transvaal 
Concessions Commission, dated 19th April, 
1901, Part III., Appendix of Documents, and 
more especially have maturely considered 
the inferences to be drawn from the various 
analyses in Appendices A. and B.,§ p.p. 
288—290. Inclusive . of the Pretoria water, 
analyses of nine separate samples are given, 
and these analyses all seem to have been 
carefully executed by Dr. Edward Kleiner, 
of Pretoria. We say that of the eight 
samples (excluding that from Pretoria, of 
which the analyses are given) the water 
from Wonderfontein, marked III., is in our 
judgment undoubtedly one of the best, and 
in general character it closely resembles in 
composition the Pretoria water, which is 
admitted to be unexceptional in quality. 
Further, the fact that the Wonderfontein 
water is from a spring, rising in the 

♦ See Appendix D. 5. 

t See Appendix B. 

g Not printed. 
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Mr. dolomitic formation, and of such an ex- 
G. H. Qoch. ceptional character as to actually yield as 
November 26 ^^^^1^ as twonty-six million gallons per 
1901. diem, is suRicient to explain its freedom 
— from organic matter, and the general degree 
of hardness and total solids, which in this 
water are not excessive. From a considera- 
tion of the geological map we see no reason 
why the spring water at Wonderfontein 
should not be completely isolated from any 
possible contamination from the spruit 
water, which may be polluted more or lesis 
by drainage from the mines on the Rand. 
If this spring is impounded and conveyed 
in the manner suggested in the Government 
report, to Johannesburg, we consider that 
city will be in the very fortunate position 
of possessing a supply of potable water of 
very high quality and in enormous quan- 
tity, entirely derived from deep springs, and 
therefore giving no anxiety as regards 
orjganic contamination or the presence of 
injurious microbial organisms." 

I may here explain that th^ quantity of 
water they mention was based on an 
estimate, which subsequent measurements 
have corrected. 

460. You have also had a plan prepared 
showine the proposed route of the pipe 
mains from Wonderfontein to Krugersdorp, 
Johannesburg, and Boksburg? — Yes, this is 
a plan— (jmi m*) — showing the farms over 
which the pipes would travel. The farms 
intervening between the intake and the 
proclaimed goldfields I have secured contracts 
over. Accompanying the plan are the 
. survey sections showing the elevation all 
along the route— (put in),-\- 

470. Have you another plan showing the 
caves and holes at Wonderfontein ?— That is 
on the topographical plan I have given 
already.§ 

474. Will you explain to the Commission 
what supply of water you have in addition 
to that mentioned already .'—Amongst the 
contracts we have the right to the water in 
the caves. The original Concession confines 
me to one-quarter of the flow; but you will 
find the entrance to the cave marked some- 
what to the north of the stream. Within 
that (ave there is an immense body of water 
flowing in a northerly direction.^ It is a 
constant-flowing river. That is undoubtedly 
partly fed by the holes which I have shown on 
the margin of the river in the caves, but in 
addition to that this dyke, referred to by Mr. 
Willcocks as crossing the fountain, must 
have breaks underground which causes water 
to flow in the caves from an easterly 
direction probably somewhat parallel with 
the fountain. By entering the cave you will 
come on the margin of a vast area of water, 
which no one can measure. The quantity 
obtainable from this source it is diflicult to 
say — it is difficult to ascertain what there 
may be— but I should think it is almost 
impossible to empty that cave. It lies very 
much below the river; the level of the 

♦ Not printed. 

t Not printed. 

§ See Appendix D. 4. 



river is considerably higher than the cave 
itself, and this river, which flows under- 
ground, we could never measure, because 
of the difficulty of the approach by reason 
of the mass of water lying around it. And 
so there is a vast quantity of water there 
which is available, and which could be 
added to the supply at the junction. I could 
not give you any estimate of the quantity 
because it is almost impossible to measure 
it. 

472. You speak of the cave as a closed 
cave? — No, there is an open entrance to it. 

473. Underground '?— Yes, you can go down 
to it by»an entrance which is like an incline 
shaft, out very irregular. 

474. It is rather a subterranean river than 
a pool ?— Y'es, it is flowing, but you get to 
the edge of what is like a pool. At the 
last inspection I made I could not get to 
the river, but the river is well known 
however. In previous years I managed to 
get to the river, but it is rather a formidable 
task. In explanation of the plans I have 
handed in, it vrill be observed that the 
elevations are such that from the Krugerf^- 
dprp heights the water will flow along the 
rSain reef to Johannesburg, and as we 
know Boksburg is lower, it will flow all 
the way to Boksburg. As regards Johannes- 
burg, it would be necessary to land the 
water on one of the high hills in the 
neighbourhood, and as this is only twenty- 
three feet lower than the Krugersdorp 
heights, it will be necessary to pump up 
the water required for town supply and 
land it safely at a point from which it can 
be distributed over the town. 

475. Now, Mr. Goch, that finishes the 
technical part of the scheme. In your 
agreements vdth tlie Government you con- 
template supplying a much smaller quantity 
than is now required ?— Yes, I estimated for 
three million gallons, and made an agree- 
ment with the Government to supply that 
quantity. 

476. Three million gallons per day ?— Yes. 
But Mr. Willcocks in his evidence has thrown 
Quite a new light on the subject, and shown 
tliat a very much larger quantity is re- 
quired. He arrives at filteen million gallons 
per day as the amount that would be 
required for the town and the mines, that 
is, four millions for the present population, 
four millions for an increase to double the 
present number of inhabitants— that makes 
eight millions for the town; and then of 
the fourteen millions wliich he estimates as 
being required by the mines, seven millions, 
one-half, is obtainable - from the present 
sources— hence seven million gallons w^ould 
be required. That makes lifteen million 
gallons [)er day in all. The quantity is so 
great tiiat it seems to me that special pro- 
vision vdll have to be made if it is desired 
that it should be brought from Wonderfon- 
tein; but I propose to deal with only ten 
millions at present, and on that basis I have 
calculated as to the financial requirements 
of a scheme of that sort. I adopt this line 
chiefly on the suggestion of Mr. Willcocks, 
because in answer to a question — 427— he 
said he would not at the beginning lay one 
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big pipe sufficient for all times, but would 
lay first one pipe and put down a second 
one later on if it was necessary. Therefore, 
I think it would amply meet the require- 
ments, as far as our scheme is concerned, 
if ten millions are taken. I am not bound 
by this figure, however. Whatever the 
Commission may think may be necessary 
will be done. This quantity, combining the 
caves, I am quite sure we can supply. 
Without touching on the water in the cave, 
Mr. Walter Hunter has given me a sketch 
of what ought to be done with regard to 
taking the water from the flow of the river. 
He proposes in the rainy season to take a 
larger, quantity from the stream and store 
it in a reservoir at Krugersdorp, and during 
the dry season to take exactlj^ one quarter 
from the stream. Mr. Hunter s report says :* 

*'ln accordance with your request, I now 
put into more formal shape the suggestion 
which I made in my letter of July 24th, 
t jat upon the terms of your present con- 
cession there should be no difficulty, with 
the assistance of a storage reservoir of 
moderate capacitv, in supplying an average 
quantity of 10,000,000 gallons daily from 
Wonderfontein Spring. When the combined 
streams were gauged in the lirst week of 
November, 189/, wlieu, to quote the words 
of Mr. Way, 'practically no rain had fallen 
at Wonderfontein' since the previous wet 
season, the total quantity passing was 
30,500,000 gallons in twenty-lour hours, 
which would permit under the concession 
an abstraction of, say 7,500,000 gallons 
daily, which would be the minimum quan- 
tity available." 

Then follows a statement showing that the 
probable surpluses and deficiencies which 
may be expected in a year. The surpluses 
amount to 497*05 million gallons and the 
deficiencies to 197'5 million gallons. The 
report continues: 

''The storage required is therefore 200 

million gallons net, and if to this be added 

fiity per cent, to allow for extra demand 

for domestic purposes during the hot season 

and for evaporation, a reservoir of 300 million 

gallons capacity will be required, to fill 

which during the wet months 500 million 

gallons will be available. The additional 

capital expenditure necessary will be that 

due to the cost of the reservoir and to the 

increase of the engine capacity from 10 

million gallons to 13*5 million gallons daily. 

The interest upon this extra expenditure, 

with a slight additional cost for maintenance 

will be the only additional revenue charge, 

as the cost of pumping, pxcept so far as is 

necessary to make up waste for evaporation, 

will not be increased. In regard to my 

suggestion that it may probably be desirable 

to construct the proposed reservoir near 

Krugersdorp so as to have water available 

stiould any accident happen to the first two 

lines of main, I am g'ad to hear from you 

that the configuration of the land near that 

town provides the opportunity of making 

the reservoir with a comparatively small 

* See Appendix D. 6. 



expenditure of capital. Referring to your Mr 
alternative proposal to take water from the ^' ^-J^och. 
subterranean supply, over which you have November 25 
a right to a surface area 200 yards square 1901. 
at the entrance of the lake, this may prove — 
to be a valuable adj unct to the su pply. I am 1 
opinion, however, that it is desirable, at 
any rate in the lirst instance, to rely upon 
the spring alone in conjunction with a 
storage reservoir for giving the required 
supply." 

177. Now, Mr. Goch, during your ex- 
amination by the Transvaal Concessions 
Commission, it was suggested to you by the 
Chairman of the Commission that you should 
consent to your agreements being mo«1ified 
upon the lines of the English Waterworks 
Clauses Act?— Yes, I have considered that. 
The Waterworks Clauses Act of, I think, 
1847, subsequently amended or added to by 
another Act of 1863, provides in the most 
complete manner for tne control of water- 
works companies. Every detail that can be 
considered or can be conceived in connection 
with the management of water works is 
controlled by those Acts. The public are 
in the fullest measure protected against any 
sort of irregularity on the part of Water 
Companies by those Acts, and the profits 
of the companies ai-e so regulated that the 
public cannot be mulcted in too heavy 
rates for water. Whenever the profits exceed 
ten per cent, on their capital the balance 
over ten per cent, must be divided equally 
between the ratepayers and the company, 
the ratepayers receiving their share in the 
shape of reduction of rates, the Water Com- 
pany accumulating their share as occur m 
future years— thus equaUsing them— and for 
other purposes for the benefit of the con- 
cern. At any rate, I may point out as a 
general effect of the operation of these Acts, 
that Mr. Willcocks in his evidence stated 
that in the East End of London water is 
supplied cheaper than anywhere else in the 
world. If that is so— and I have no doubt 
that coming from Mr. Willcocks it is the 
lact— then it is owing solely to the opera- 
tion of the Waterworks Glauses Acts, which 
prevents the Directors of Waterworks Com- 
panies charging for their water more than 
is necessary to get a fair return on the 
capital which is invested in the concern, 
and I may point to that as a practical 
demonstration of the great fitness of the 
Waterworks Clauses Acts being applied. 1 
am quite willing that they. should be applied 
to this enterprise. 

178. Well now, I notice that under your 
agreements, Mr. Goch, that the late Govern- 
ment had power to appoint two directors 
on your Water Company, and also a 
Government Commissioner. I notice in the 
terms of the reference to the present 
Commission that a part of their inquiry is 
to ascei-tain the best means of constituting 
a Water Board?— If it should meet with the 
approval of the Commission that a company 
should be established, I consider that under 
the arrangement that the Government should 
have the appointment of two. directors or 
commissioners on that Board, it would really 
constitute, with the Board of Directors, a 
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Mr. public Water Board, because in addition to 
G. H. Goch. the obligation of the Water Clauses Acts, 
November 25 wliich control it as a public concern, there 
1901. would be an additional influence in the 
— advice and control of the two Government 
Commissioners acting with the directors. 
The Board of Directors, as being personally 
interested, will secure for you the best 
possible management that any concern 
can secure. Personal interest is the motive 
you will have as controlling their policy, 
and the Government Commissioners, armed 
with the provisions of the Water Clauses 
Acts, will be in a position to exercise 
ellective control. That to my mind constitutes 
an ideal public Water Board, whereunder 
the public will be protected in every shape 
and form. Should this line be followed, of 
course, it follows logically that certain 
alterations will have to be made in my 
contract in order to fit in with the intention, 
the tendency and the policy of the Water- 
works Clauses Acts, and also with a view 
to enlarged financial requirements of the 
scheme, because under the existing contracts, 
which only contemplate three milhon gallons, 
it would be quite impossible to carry out a 
scheme of ten million gallons ; and therefore 
certain provisions will have to be made in 
that way to modify these contracts. I have 
thought out how it should be worked, and 
if the Commission would like me to state 
that I will do so. 

179. {The Chairman.) Yes, you had better 
do so it you can give it us briefly.— Follow- 
ing on the adoption of this policy it would 
foflow logically (1) that we are to alter the 
agreements in such a way that there shall 
be absolute security for the investors who 
will be asked to supply the funds for carry- 
ing out so costly a scheme. (2) That 
Government assistance be extended for 
financine the scheme; that at present 
arranged (vide D. 8 and D. 43, Part III., 
of the Report of the Transvaal Concessions 
Commission), being inadequate in view of 
the great enlargement of the plant to ten 
million gallons per day instead of three 
million gallons. 

179a. Before you go to No. 2, No. 1 is 
rather va^ue. Perhaps you will explain it? 
—The point that struck me in connection 
with that is this — to secure in every way 
investors who will be asked to supply the 
funds for carrying out the scheme. In the 
present Concession there are certain re- 
strictions which are rather arbitrary, and 
which I know have been objected to by 
investors in London; and I have made it a 
special matter of request to the late Gov- 
ernment that they should alter in some 
measure some of these clauses. The Con- 
cession makes provision for the compulsory 
supplying of water under such arbitrary 
rules that under certain conditions the 
Government might even forfeit the Con- 
cession, which, of course, is entirely 
unreasonable — unreasonable because under 
the new conditions there is such ample 
provision made in the penalties which the 
Waterworks Clauses Acts give them the 
right to impose that the necessity for this 
clause of the Concession entirely drops 



away. I may turn up Clause 4 of the Con- 
cession, and give its terms to you more 
particularly; you will find it on page 291 
of the Report of the Transvaal Concessions 
Commission, Appendix of Documents; it 
reads : 

"4. If, in the course of the whole term of 
the Concession, the water at any time does 
not come up to the standard, or if the 
water reservoir or the means of conveyance 
prove to be insufficient for the requirements, 
to the decision and judgment of the Gov- 
ernment, then the concessionaires are 
obliged to make, at their expense and as 
soon as possible, such works, and to take 
such measures as may be considered 
necessary by the Government, to make 
provision in that respect. 

In case the concessionaires remain in 
default to execute said works as soon as 
possible, or to take the prescribed measures, 
then the Government has authority to have 
this executed at the expense and risk of the 
concessionaires, or the Executive Council, by 
virtue of that authority reserved to it in Art. 
27, may declare the Concession cancelled." 

I wish to point out that as a general pro- 
vision Art, 30 of this Concession stipulates 
that all questions in dispute shall be settled 
by arbitration. It is on page 294, and reads 
as follows: 

"30. All difi'erences with regard to the 
stipulations of this Concession and the 
application thereof between the Government 
or its officials and the concessionaires or 
their officers which cannot be settled 
amicably, are decided by three arbitrators, 
who, as good men, without form oi process, 
will decide in the highest resort. 

Of these arbitrators, one will be nomi- 
nated by each of the parties, while these 
two arbitrators before commencing to deal 
with the differences will select an umpire. 

If they cannot agree in the choice of an 
umpire, the latter will be pointed out by one 
of the Judges of the High Court. 

In all cases requiring conjunction between 
the Government and concessionaires, a 
difference will be considered to have arisen 
if no agreement is arrived at between them.'* 

That, of course, provides some protection 
under this clause, but the words imported 
into Clause 4— that on a question of the 
quantity and the quality of the water sup- 
plied the decision rests with the Govern- 
ment—conflicts with the intention of Clause 
30, and makes it somewhat diflicult for in- 
vestors to view the agreement with com- 
placency, and we have approached the 
previous Government with a view of having 
that clause altered. On this very question 
of the (juantity and (luality of the supply, 
you will find that the Waterworks Clauses 
Acts make the fullest provision and stipul- 
ates the penalty which will be imposed 
under such circumstances. Hence, it seems 
to me that the words imported into that 
clause should be taken out, and that it 
should not be left to the judgment and 
decision of the Government; but that we 
should have recourse to arbitration, and 
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that the penalty should not be confiscation. 
That is one of the clauses we wish to draw 
your attention to as logically involved in 
the position now suggested on which I 
should be met. 

179b. You do not mean, when you speak 
of securing the investor, guaranteeing him 
a minimum rate of interest ?— Not at this 
point, but I have that suggestion to make 
too. You will find that in the agreement 
subsequently made with the late Govern- 
ment (D 8 and D 13, Part III. of the 
Report of the Transvaal Concessions Com- 
mission), there is a provision for 
i'20,000 as a guarantee for the shortfall 
of interest on the concern. In view of 
enlarging the scheme so very much I should 
suggest that this assistance should be ex- 
tended somewhat and that instead ol enabl- 
ing us to have provision to issue, as it was 
then contemplated, half-a-million of deben- 
tures, we should be put in a position to 
issue debentures to the amount of £750,000. 
The extension is not a serious one, because 
the extra guarantee only amounts to i^6,250 
per annum, I think, making it £20,250 in 
all. This would enable us to issue deben- 
tures under such a guarantee undoubtedly 
at 3^ per cent, which will be covered by 
the amount I have mentioned. That is, I 
think, not an unreasonable request to make 
in view of the enlarged scope of the scheme. 
Moreover, under the management suggested, 
any saving that can be made in the financ- 
ing of the scheme in the way of diminish- 
ing the annual fixed charges will be a direct 
benefit to the consumer. 

180. You only want another £250,000 in 
debentures to increase your supply from 
three to ten millions ?— That is all. But 
then we must have further power to issue 
preference shares. Our financing will 
require two millions. We propose to issue 
£750,000 in debentures secured as I suggested, 
£750,000 in preference shares, and then our 
oixiinary capital it is suggested should be 
i'500,0(X). But whatever else might be the 
case, it must be for the profit of the con- 
sumers if the fixed charges are paid. The 
public will know exactly what the Water 
Company can make out of them under these 
conditions. The general idea is that it will 
carrj' out the scheme from the intake at 
Wonderfontein to Boksburg by a main 
service pipe of sufficient dimensions to supply 
the quantity of water required for the mines. 
Whatever the town will need will be delivered 
to them in a reservoir on one of the hills, 
and from that point they can deal with it 
as they like. Of course the scheme involves 
that the town as a consumer, if they desire 
us to supply them, should say the mmimum 
quantity it will take, because obviously if 
we put in an installation involving a cost of 
two millions sterling, and if the quantity as 
arranged lor is ten million gallons, and that 
quantity is not taken, the cost of every 
thousand gallons will be increased. If the 
full quantity is taken the cost per thousand 
gallons will, of course, be at the minimum, 
but in proportion as that quantity is not 
taken the cost rises rather rapidly, so that 
it is in the intere sts of the consumer if the 



town can decide as to what it will take, and Mr. 
you can base your scheme exactly on these ^- H^och. 
requirements. And the same applies exactly November 26 
to the mines. iiK)i. 

(Mr. hull) That is all I have to ask the 
witness. 

181. (The Chairman,) Mr. Goch, before I 
ask you any general questions, I wish to 
ascertain this. I understand you referred to 
the 1895 report,* which refused to recognise 
any connection between the Fountain and the' 
Mooi River. Who signed that report? — 
The signatures are attached. 

182. I think it is J. M. A. Wolmarans ?— 
Yes, Wolmarans is one, and I think Weirda 
is another. 

183. Weirda ought to have signed it, but 
he appears to have accidentally omitted to 
sign it. Are either of those gentlemen 
geologists?— I do not know what their quali- 
fications are. 

184. Do you know who the dissentient 
was w^ho wished to establish a connection 
between the two ? — Probably it may have 
been Weirda, as he has not signed the 
report. 

185. I merely wanted to know. You alluded 
once or twice to taking w^ater from the 
"river,'' as you call it. I suppose as soon 
as you take water from the nver, by which 
you mean an open stream, you would neces- 
sarily be taking surface water as well? — 
No, the spring is so close to the point where 
the measurements took place— that is, the 
junction of the two streams — that there is 
really no drainage into that part. Let me 
make it clear. If you refer to the junction 
on this sketch map of the fountain and the 
stream,f the proposed intake will be there, 
but it . will not absolutely draw the water 
from where the two streams join ^ the suction 
pipes will be put into the fountain close by, 
and thus you secure your water always 
pure. 

180. Nevertheless, you have high ground 
running down on both sides of that fountain, 
and so you must be having surface water 
rushing down this ground. You could not 
probably avoid some of it going into the 
^running water? — No. 

187. You are not in the same condition 
as if you were drawing the w-ater from the 
dolomite by a shaft ? — Of course it is quite 
possible to make a drain all. round the 
fountain, and so keep your fountain perfectly 
clear. That is, of course, perfectly feasible. 

188. As regards the Enghsh Waterworks 
Clauses Acts, I am not sure that I followed 
what you said. Do you state that since they 
have been eniorced the interests of the con- 
sumer have been so perfectly protected that 
everything has gone perl'ectly well, and that 
the consumers and the Waterworks Companies 
have no points of issue between them? — I 
did not say that; but I said it was a great 
protection to the consumer, and I instanced 
tlie evidence of Mr. Willcocks as showing 
that East London gets its water cheaper 
than almost any town in the world. 

* See Appendix B. 
t See Appendix I). 4, 
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Mr. 189. I suppose the same Acts are in opera- 

G. H. Qoch. tion all over London and all over England 

November 25 ^^^ Y^* ^'^ '^^^^ ^^^ ^^^^ frightful COU- 

1901. troversies in England with reference to water 

supply. 

490. {Mr, Hull) Pardon me, it is not quite so. 

' Certain of the companies have their own 

private Acts. These Waterworks Clauses Acts 

only apply to companies which have not 

got private Acts. 

• 491. (The Chairman.) And is East London 
one of those regulated by these Waterworks 
Clauses. Acts— do you assert that, Mr. Goch ? 
—I think these Acts apply to all those water 
companies where they are not in conflict with 
their special Acts ; and w'here there is no 
provision in the special Acts on certain points 
the Waterworks Clauses Acts come in. 

492. You said you asked the late Govern- 
ment to alter Clause 4?— Yes. 

493. What was the result? — We were put 
off. 

494. They refused, to alter it?— No, they 
did not deal with it. I believe that in one 
of the letters they asked that it should be 
postponed. 

495. There is a letter here, Part HI. of 
the Report of the Transvaal Concessions 
Commission, in which they say the rest of 
your request is refused, but they do not 
state here what is the request to which 
they referred. I do not think any docu- 
ments have been put before the Commission 
referring to that request? — All the docu- 
ments I put in before the Concessions Com- 
mission were not printed I notice. In the 
letter of March, 4898, this is what they 
state : 

'' And further not to agree to the remain- 
ing alterations asked for, but that should it 
subsequentW appear that in the execution 
of the worts it will still be necessary to 
refer to this matter again the Executive 
Council will be prepared to give their con- 
sideration to those alterations." 

496. But surely that has nothing to do 
with Clause 4? — It refers to all the other 
alterations that were asked for. 

497. You see it is an answer to your 
letters of 44th January and 8th February^ 
but in neither of these letters, I think, is 
there any mention of Clause 4. Oh, yes, I 
see. At the end of Law 4 to add " provided, 
however, that the arbitration clause of Law 
;30 be applicable to this article.'' In other 
words you ask that you may not have your 
Concession cancelled without it being referred 
to arbitration? — Yes, that's it. 

498. You have rather spoken all through 
your evidence so far as if it were a matter 
of course that your contract with the late 
Government will be recognised and acted on. 
I suppose you have not had any intimation 
from the Imperial Government as to their 
decision upon your Concession? — No. 

499. Now, with regard to the original 
purchase by you of the rights of the owners 
of the farm Wonderfontein, you did not 

Furchase anything except the water rights, 
think?— No, barring land surrounding this 
fountain such as was required for the scheme. 



200. Were the rights held jointly or 
individually by those owners?— Jointly. 

204. There was no one owner who held 
one portion of the farm or water rights? — 
No, the farm is not a divided farm. 

202. Because I have been told that there 
was a certain Hendrick Oberholzer on 
whose property the fountain is said to be, 
and tiiat he was not one of those who sold 
his rights to you?— Oh yes, he did; you 
will find his agreement properly in order. 

203. Then your purchases from the 
Oberholzers were made, I gather, somewhere 
between 48&1 — when I think the contract 
was made between them and the Govern- 
ment—and 4893, when you put in your 
iirst plan?— I think it was in September, 
4892, I purchased from them. 

204. Of course you made yourself well 
acquainted with the Concession the Ober- 
holzers bad got before you bought it?— Yes. 
You refer to the period of time within 
which the plans should be filed, because 
that was extended by the Government. 

205.. No, 1 am referring to Art. 26 of the 
Concession, which provides: 

" The concessionaires have not the right 
to transfer this concession to others, or to 
allow others to participate in it, unless in 
respect of such actions the previous consent 
has been obtained from the Government. 
That consent is at once granted hereby for 
the transfer from the concessionaires to a 
company to be established for the purpose 
of executing this concession." 

205a. Did you get the previous consent ? — 
Yes. from the late Government. 

206. But if you will recollect, the repoiii 
of the Concessions Commission left that in 
doubt?— You will find the cession siened at 
the beginning of D 2: "Ceded by Notarial 
Deeds of Cession, dated 47th September, 
4892, to and on behalf of George Henrj^ 
Goch." 

207. Is that to be taken as a previous 
consent by the Government to the cession? 
— The Registrar of Deeds could not act without 
the consent of the Government because the 
Concession itself states that he was satisfied 
that the consent was given when he made 
this endorsement on the contract. 

208. Now, between your springs and Boks- 
burg, of course you have to carry your pipe 
line as you have shown us, ana you have 
acquired your rights of way, you said in 
your evidence before the Concession Com- 
mission, partly by purchase and partly by 
lease ? — Yes. 

209. Can you tell me what the duration 
of these leases is?— They will run concur- 
rently with the Concession, and some are 
altogether without period — they run for ever. 

240. None for a shorter duration than the 
Concession ?— None for a shorter duration 
than the Concession. 

244. As I understand, your plan includes 
the construction of three pumping stations, 
the laying of 47 miles of pipe line, and tlie 
building of at least three reservoirs?— Yes. 

242. How long would it take to complete 
the work from the time you are ready to 
begin operations?- One likes to stipulate for 
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as much time as possible not to make any 
mistake, but three years is ample to complete 
it all. I have estimates made of a very much 
shorter period. To be quite safe we will 
say we will be at Boksburg within three 
years. 

213. In your dealings wdth the late Govern- 
ment you only asked for two yedrs?— The- 
original contract only stated two. We found 
that running it too close, and the Govern- 
ment modified it and made it three years. 

214. Yes, three from the 22ud January 
1897'?— No. If you refer to Clause 9 you 
will find it says "Within 24 months Irom 
the receipt of the written approval of the 
Government, as described in Article 7, the 
concessionaires must have these waterworks 
completed in so far that the exploitation 
can be commenced." The 24 months have 
been increased to 36 months. 

215. Take D 10. You write to the Govern- 
ment: 

''With regard to our former application 
for an extension of time we take it that the 
alteration of the plans will operate as an 
extension of time and that the two years 
stipuliited for in the concession will be 
taken from the date of the approval in the 
new plan, which would exactly meet our 
requirements for a year's extension. Please 
inform us \ihether the Government shares 
this view with us^ and if not whether they 
will in any case agree to an extension." 

In other words, it was two years from 
the date of the approval of the plans, but 
you want the year weeded out dunng which 
no approval had been given? — That is so. 
The approval referred to there has not 
been given. 

216. The last approval of all?— Yes. 

217. Instead of that I find that the last 
resolution of the Volksraad on this matter 
was that dated 12th July, 1898, in which 
the}r said that in the interests of the pop- 
ulation of Johannesburg no further extension 
of time could be given to you for construct- 
ing the w^orks. They use the phrase "ex- 
ploitation," which other documents show 
means "supply water to the public"? — Yes, 
that is in reference to the extension given 
on March 26th, 1898, that no further ex- 
tension must be given. 

2^18. In other words, as 1 understand the 
matter, they contemplated that on the 22nd 
January, 1^, the thing would be finished? 
— You mean from the 22nd Januarv, 1897? 

219. 1898.— You refer to the approval 
given by the Government? 

220. The point is tl)is, that the sovereign 
authority in this country had then said that 
no further extension of time must be given. 
The date of that was the 12th of July, 1898? 
—The letter giving the extension of one 
year was given in March, 1898. The refer- 
ence, therefore, of the Volksraad is to this 
extension previously given, beyond which 
no further extension should be given. 

221. That still brings you to the 22nd 
January, 1900, as your final date for turn- 
ing on the water? — No, because the case is 
governed by the approval of the plans; 
instead of reading '• Witliin 24 months from 



the receipt of the written approval of the Mr. 
Government," it now reads "Within 36 ^- h- ^^^^- 
months of the receipt of the written xovember 25 
approval," the concessionaires must have the 1901. 
work finished. — 

(Mr. Hull) And that period was increased 
lor one year by the Executive Council. 

222. (The Chairnian.) As I understand the 
matter, but for the increase of one year by 
the Executive Council you would have had 
to finish your works on the 22nd January, 
1899? — No, because they asked me to amend 
the plans prior to that The amended plan 
was forwarded to them with the letter of 
14th January, 1898, D 10. You will find it 
says : 

"With reference to the desire of the 
Government to have altered the route of 
the proposed w^orks under the above-named 
concession, we now have the honour to 
submit to your Honour a plan of the new^ 
route, ana trust that same will satisfy 
the requirements of the Government." 

After the Government had approved of ^ 
the original plans in January, 1897, we 
received a letter from them, asking us to 
re-open the question of the plans already 
approved. L refer you to D 9, page 297, 
wTiere the State Secretary writes to us: 

'• Before taking into closer c6nsideration 
your request for an extension of the time 
for bringing the water from Wonderfontein 
to Johannesburg, the Government would be 
glad to know if Mr. Goch would be pre- 
pared to submit again to the consideration 
of the Government the plans already 
approved for the purpose of making amend- 
ments and alterations therein, such alterations 
then to be discussed betw^een you* and the 
Government and the Executive Council." 

223. I see that perfectly well, but it does 
not meet my question, which is this: You 
said on the 14th January that "this will 
exactly meet our requirements for a year's 
extension if you take the two years to be 
two years from the date of the approval of 
the plans." The Executive Council, reply 
that they have decided to extend the penod 
by one year? -They did not conform to what 
we suggested in the letter, but they adopt 
the line instead of increasing the two years 
mentioned in Article 9 to three years. 

224. Yes, I see the Executive Council . 
reply to you that they "have decided to 
extend by one year the period wuthin which, 
according to Clause 9 oi the Concession of 
2nd March, 1891, the Johannesburg Water- 
w^orks must be so lar complotea that a 
commencement can be made with the 
exploitation." Then, on July 12th, 1898, by 
11 votes to 10, "The Raad resolves further, 
with regard to Point 8 re supply of Wonder- 
fontein water, that it is desirable in the 
interests of the population of Johannesburg 
that the Government shall not grant any 
extension in the future." I read that to 
mean that the Raad, tired of the delay in 
constructing the works, resolves that whatever 
happens Mr. Goch shall not have an extension 
beyond the 22nd January. 1900. — I think 
you are quite wrong, if you will allow me 
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Mr. to say so. May I submit it to you in this 
G. H. Goch. fQppa? The Government's letter extends the 
November 25 Period from 24 to 36 months. The period 
1901. commenced from the time of the approval of 
— the plans. The plans having been previously 
to this date approved of. and the question 
afterwards re-opened by the Government, 
we were, under another clause of the eon- 
cession, expressly prohibited from proceeding 
with the work until the plan or any 
alteration thereof they desired, had been 
approved. Clause 7 provides: 

"No commencement may be made with 
the execution of these works, before in that 
project these modifications have been elTected 
and those conditions have been attached to 
the execution thereof, as the Government, 
in the general interest and if possible in 
conjunction with the concessionaires, may 
consider necessary and the written approval of 
project has been given by the Government.'' 

225. I think that is merely your interpre- 
^ tation of this Volksraad resolution. 1 can 

understand your interpreting it in that way, 
but it seems to me equally open to the 
interpretation that the Volksraad turns round 
and says, "No, we can give no more tlian 
tliis." — To what can thev have referred except 
to the letter of 26th March, and tliat letter 
gives an explanation of Clause 9, and then 
comes the operation of Clause 7. They ask 
us themselves to make alterations on these 
plans, whifcli we handed in on trc 14th of 
.January, 1898. It is notour fault that they 
did not approve of the plans. Triere are many 
letters not published in the Concession 
Commission's report, and which I should be 
glad to hand in again. showing the struggles 
we made to get them to approve of the 
plans. Even in the letter they granted the 
extension they did not approve of the plans 
until it \vas necessary for me to come out 
from England to get it done. 

226. I can quite see that, but surely there 
is no cause for surprise that the Transvaal 
Government should go on in that way: it 
was nothing unusal for them to do that sort 
ot thmg — to pass a resolution that seems 
utterly inconsistent with the equity of the 
contract? — Yes, but I do not place that 
interpretation on this resolution. They 
referred to the explanation in that letter, 
and say that later they might give a further 
extension. They probably had not the facts 
before them, but at the same time this does 
not touch my point that my time, under 
this letter of March 2(3th, begins from the 
date on which the Government aj)proves of 
the plans. 

227. You ask that the two years may 
begin to operate from the date of the 
approval of the plans? — I did not ask it; 
the law gives it to me. 

228. The original contract? — Yes. 

229. When they ask you to re-submit the 
plans you again said that you took it that 
the two years would begin from the date 
of the approval of the new plans ?— Yes. 

230. Do you consider that was asking for 
an extension? — We wanted three years, and 
we got three years from the date of the 
approval of the new plans. 



231. No, two from the date of the approval 
of the plans. — Pardon me, we have got here 
three from the date of the ap])roval of the 
new plans. 

232. I confess I never understood that. 
You ask in your letter that the time shall 
be two years from the date' of the approval 
of the plans. — Supposing I take that view, 
that I must (inisn the work within two 
years from the approval of the new plans, 
do you wish to bind me down to that ? 

233. You do not understand this reply as 
saying that in the interests of the population 
of Johannesburg you should not be allowed 
any more time beyond the 22nd January, 
1900, whatever the contract or anything 
else might say? — That I certainly did not 
understand, and I do not think anyone can 
j)ut that construction on it. 

234. Now you put in your plans, if I 
recollect rightly, somewhere in Februarj^ 
1893, and it was not until 1897 that you 
got the Government's approval ? — That is so. 

235. Of course on the face of the docu- 
ments it would look as if you had been 
letting the thing slide the whole time, but 
in a statement which you have put in 
before the Concessions Commission you gave 
very strong reasons for the want of success 
on your part in getting the thing pushed 
through any further, and I think it amounted 
to this— in fact you stale it very clearly 
there that the root of the trouble was the 
opposition of the Johannesburg Waterworks 
Company? — Yes, 1 referred to that. 

236. According to your evidence belore 
the Commission they hired men to break 
up a public meeting on the water question, 
they spent over i.^3,000 in attempting to 
secure the control of the Sanitary Boai*d, 
and, although you do not expressly attribute 
this to the Company, there was so much 
bribery in connection with the public 
meeting called to take a vote on your scheme 
that, in your phrase, you withdraw your 
offer. I do not quite know what the phrase 
means, but it does not matter. — Y'^ou will 
find it in print in the Blue-book. 

237. Yes; it is in part 2 of your state- 
ment. So that one may take it Irom that 
that there was a pretty good struggle going 
on all the time. I suppose you on your 
side were endeavouring to oi)pose or count- 
eract these manoeuvres ?--Certainly. 

238. I suppose you approached the Govern- 
ment, although there is nothing before us 
on the subject, to get your plans ap])roved 
of between 1893 and 18^97?— No; the whole 
matter was in suspension in view of the 
steps taken by the Council to get a municipal 
suni)ly, and this continued up till February, 
1895, w^hen the matter resolved itself into 
a vote to be tiiken by the townspeople^.. 
Then came in the irregul^irities that I com- 
plain of. My offer was all that time before 
the Town Council. 

239. Will you explain to me what the 
' offer was? — My Concession and its rights 

were offered to the town amongst others. 
There were a great many other ofiers besides 
mine; they were all before the town. 
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240. Do I understand that at that time it 
was proposed that the town or the Sanitary 
Board snould purchase the Concession from 
you? — That is so. 

241. You had not gone so far as to form 
a company?— Yes, we had, but that stood 
aside until the Council decided what to d^. 

2-42. Was there an offer made from you? 
—Oh, yes. 

243. Is it publicly recorded? — Yes, but I 
cannot recollect it now— it is many years 
ago. 

244. Of course once your scheme was 
j)roperly started, I take it things would go 
rather hardly with the existing comi)any? 
I notice that in your evidence before the 
Concessions Commission you stated com- 
l)etition was a rather good thing, but you 
(tould not conceive a state of things in 
Johannesburg in which you would have two 
people convej^ing water to the same house? 
— I do not think there is any difficulty about 
that, especially since Mr. 'Willcocks threw 
so much light on the subject. 

245. I am talking of then. — Then there 
might be. There was difficulty with the 
l)ublic as to competition with the Water- 
works, and the Comiiany was frightened of it. 

2ifi. At that time the Waterworks Com- 
l)any had not discovered the Zuurbekom 
source, and were supplying a peculiar and 
different kind of lluia?— That is so. 

247. And if you came in they would 

1)i-actically be done with? — That i do not 
:now. They are very well able to look 
alter themselves. 

248. I understood from your concluding 
remarks that you . consider that the refer- 
ence to the Commission would be met if 
they were to throw the water sup|)ly of the 
Rand, from Boksburg to Krugersddr|), into 
the hands of your Company, putting two 
Government Directors on the Board, and 
getting the Government to introduce legisla- 
tion on the lines of the Waterwoi'ks Clauses 
Acts in England, by which the cost of the 
water to the consumer might go up or 
down indetinitely ju-ovided that tne {)ro(its 
of the Company remained steadily at a 
minimum? — Yes; the company, of course, 
would be entitled to a cei'tain profit— a 
reasonable j)rofit— and there we are controlled. 

249. You think that would answer the 
terms of reference as to a public body ? — 
Well, 1 think so. 1 do not know what the 
Commission may wish to do. If you wish 
to carry it out as a public work entirely, 
that is quite another matter. . I merely 
suggest this course as more feasible. 

250. Of course Mr. Willcocks' evidence 
has shown that there is a very large supi)ly 
of water in the neighbourhood of Johannes- 
burg, and that there are several sources 
from which the Commission would prob- 
ably get water; and, further, so far as the 
Commission is concerned it is not incum- 
bent on them to go to Wonderfontein at 
all. — Quite so. 

251. I mean even at the extreme point, 
supposing the British Government recog- 
nise your Concession, all it does is to say 
that you can take the water to Johannes- 
burg, but it does not say that Johannesburg 



is bound to take your water. I am not Mr. 
sure that you claim exclusive riglat to one-^- H^och, 
fourth of the water. - I have an exclusive N^^yember 25 
right to tlie whole of the river. i90i. 

252. I know that you have a clause that — 
the Government will not allow the water 

to be taken by others within a certain area: 
"The Government undertakes to grant to 
no other person or persons, company or 
companies, the right to take the water from 
the Wonderfontein stream to the ground to 
the north-east within the following lines." 
Do you suggest that that is operative against 
the gentleman who sold you the one-lburth 
right?— Yes, against everybody. 

253. Then the people who once sold you 
the right to take one-fourth of the stream 
are debarred by the Government from selling 
the other three-quarters?- Oh yes, certainly; 
distinctly so. 

254. I should rather have read the clause 
as against the Government — that tlie Govern- 
ment were not going to give another 
Concession on the same ground. — I purchased 
from these owners this concession with all 
its conditions, and they are bound by it. 

255. You are very well acquainted with 
Johannesburg ? — Yes. 

256. You think that a solution such as you 
propose, a company — the Goch Company let 
us call it— would be a satisfactory solution 
to the Johannesburg public of the water 
question?— It is difficult to know what will 
satisfy the public sometimes. I should think 
if we can give them the water very much 
cheaper than they can get it to-day they 
will be satisfied. 

257. And as this scheme contemplates the 
mines having to take water, the mines would 
be equally satisfied?— With the mines and 
the town consumers I presume it is only a 
matter of price — what they can get it for— - 
and if that satisfied them I think the scheme 
would be completely satisfactory. 

258. You do not know whether they would 
have any feelings that a scheme of this 
magnitude, on which the whole place depends 
for its life, should be in the hands of a 
purely public body and have nothing to do 
with a company?— If they think so, 1 have 
no objection whatever to urge. Only I suggest 
the formation of a company which could, I 
think, meet all their wants. It is rather a 
complicated affair supplying water to varying 
interests, such as the industrial interests of ', 
the mines and the domestic interests of the 
town. And a public body, I presume, will 
in future times be dependent on election, 
and then comes in the question of conflicting , 
interests, which will be fought out at the 
ballot — a most undesirable thing in a question 
of this sort. The mines may be controlled 
by the town or the town controlled by the 
mines, and a great deal of dissatisfaction 
will result. It seems to me to meet the 
case far better that a company should be 
allowed to operate under the Water Clauses 
Act suggested, and acting with the Govern- 
ment through the Commissioners they 
appoint on the Board. The public will be 
served in that way just as well as they 
would be by having a Public Board ; in fact, 

I think, better. 
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Mr. 259. And as cheaply? — And as cheaply. 

G. H. Goch. 260. More cheaply perhaps?— I think 

November 26 cmoFe cheaply, because as I said before the 

1901. interests of Directors are personal, and they 

— would economise far more cleverly than a 

public Board, whose interest is honorary. 

261. I 'should like to ask you 'one or two 
questions about the financial part of the 
scheme, as you have put it bemre us as a 
thing we ought to take up. I looked at the 
figures given in the last part of your 
evidence before the Concessions Commission, 
and they rather puzzled me — I daresay from 
my ignorance of financial matters— and I 
should like you, if you would, to go 
through them with me and check any false 
conclusions I may have come to. — ^Which 
do you mean? 

262. Take the end of your evidence, 
Question 4440. I suppose your preparation 
for the work has never got so far that a 
prospectus of the Companv was issued? — 
1 had the trust deed of the Company 
finished in 1898. 

263. Not a published document? — It was 
not published, but we were ready to 
publish it. 

264. There has been no public document 
issued in which the vendor's price was 
mentioned?— No. 

265. In your evidence before the Con- 
cessions Commission you said that you 
would supply three million gallons a day, 
and the total cost of construction was 
estimated by you at ig508,000 ?— That is the 
estimate made by Mr. Walter Hunter. 

266. The authorised capital was a million? 
—Yes. 

2(57.' That left a balance of *g492,000, 
which would cover vendor's price, the 
flotation and so on?— Not necessarily. It 
would have been reserve. That which was 
not spent would be the reserve. 

268. At any rate it was there?— There 
was provision in it for such rights as it 
might be necessary to acquire. Do you 
mean that that was the price of my rights? 

269. Not a bit; but there was that 
amount to meet those things which had to 
be provided. One* may take it another way. 
which brings out somewhat the same result. 
In your amended contract with the Govern- 
ment you provide that 5^600,000 should 
be available for the purposes of the 

- Company. Of course that is an elastic 
term; it might include the purchase price, 
but even if not between that and the 
million we get £400,000 available?— Yes. 

270. C!oming to the sort of way in which 
your scheme was to work out, the Con- 
cession provided that first of all you should 
take 12 per cent, of the profits for the 
shareholders and that 1 per cent, should 
go to the reserve fund. That 13 per cent, 
on half-a-million would be ig65,000 ?— Yes. 

271. Then the debentures would, I 
suppose, be 4 per cent, debentures? — Yes, 
that was the idea. 

272. That is another £20,000. Then in 
your examination before the Concessions 
Commission, Mr. Loveday, I think it was, 
wanted to get the total annual cost of 
delivering the water at one place and the 



upkeep, and vour answer to that was: 
" Between ^6b,000 and ^§70,000 " ?-Mr. 
Hunter's answer was. On page 243, question 
4146, that was put to. Mr. Walter Hunter. 

273. Yes, that is the question. However, 
you put it at from dg60,000 to ^0,000 a 
year?— That is on the -basis of a three 
million scheme. 

274. Did you allow for depreciation? — 
Yes, it included depreciation. 

275. I do not know the life of these 
waterworks, but I should have thought that 
you would provide more than that on a 
scheme costing half-a-million ?— You mean 
on the debentures, perhaps? 

276. No. Take depreciation.— Yes, de- 
preciation was provided for in this scheme 
on the basis of seven per cent, on reservoirs 
and dams and five per cent, on pipes. 

277. Then I take it that these three 
things with the possible exception of pro- 
vision for redemption, would oe your total 
expense?— Yes, it would be on that basis. 
The larger scheme of course would be 
different. 

278. Yes, I am sticking to the scheme for 
three million gallons per diem. Well, so 
far, that gives £155,00(7 to provide for 12 
per cent, interest to shareholders, one per 
cent, reserve fund, 4 per cent, on the 
debentures, and the provision lor upkeep 
and depreciation. Now turn to the revenue 
side. You were going to provide three 
million gallons a aay and your maximum 
price was to be 10s. at that time. You 
recollect before that your maximum price 
was 40s., and you had a sort of shding 
scale by which you came down, very gradu- 
ally indeed, from 40s. to 10s., but you nevei* 
went below 10s?— No; 10s. was tne agree- 
ment that the Government subsequently 
made. 

279. It went from 40s. to 10s. Ten shillings 
was the maximum, and nothing was said of 
anything less?— That is so. 

280. Ten shillings was, I think, the amount 
charged by the Johannesburg Waterworks 
Company?— Yes. 

281. And is still?— And is still. 

282. It would be a moderate estimate if 
you take the whole of your three millions at 
half price?— I think we calculated it at less. 

^. But I suppose we may say it would 
not come out at less than 5s.? -You mean 
that to pay all that it would require 5s.? 

284. No. Supposing you were drawing 
your prospectus now for the investor, you 
would be justified in putting down 5s. all 
round for the price? -Yes, I think, we 
would have been. 

2a5. Seeing that Zuurbekom were getting 
10s., that makes the revenue i'274,000?— 
Yes ; something in that neighbourhood. 

286. The difference between those two 
sums the revenue and the expenditure— is 
£119,000?— It would have been, I daresay. 

287. Well, I suppose that would have been 
the amount on which the Government would 
have claimed 25 per cent, under your 
concession? — Yes; on whatever the balance 
might have been. You reckon, of course, on 
the sale of the full three million gallons, 
which would hardly have occurred. 
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288. No, but I have taken the price at 5s. 
and not at 40s. ^30,000 would have gone 
to the Government and £89,000 would have 
gone into the pockets of the shareholders— 
always excepting whatever provision you 
were making for redemption of debt. That 
would be another 20 per cent? —That is if 
we could have sold on this basis, but we 
had the competition of tlie Waterworks 
Company, which would have brought it 
down a great deal indeed. 

289. On these figures it seems to me that 
the Company would be in an uncommonly 
good position. — Yes, it would have been a 
good company no doubt. 

290. And the present Government merely 
by saying " we allow you to take the water 
from Wonderfontein to Johannesburg," would 
be fleecing Johannesburg cf £30,000 a year, 
its share of the profits. I never quite under- 
stood w^hy you make the Government instead 
of 10 per cent, of your profits take 25 per 
cent. The Government would have got 
^30,000. — That is assuming your premises 
are correct, that we got these prices. We 
never expected that we would get them. 
We proposed to enter into competition with 
the Waterworks Company, and the prices 
would have to be regulated on a competitive 
basis. 

291. Wouldn't it be possible to come to 
a working arrangement with the Company? 
— Yes, that might also be done. 

292. I daresay you notice that in one of 
your answers. Question 4144, you said the 
income would be £100,000. I could not 
make out where that was got from, but I 
think you might tell me now !— That was 
not my answer. It is Mr. Hunter's re[)ly. 
He was in possession of calculations he 
made, and 1 think it is also j)ossible that 
he thought that we might not be able to 
sell the whole quantity of water for which 
we put in the installation. 

2^. If we should recommend to the 
. Government to adopt your suggestion, and 
hand the undertaking over to a company 
controlled hy the Waterworks Clauses Act, 
do you consider that this figure o( 12 per 
cent, should be maintained, or something 
higher or lower substituted, as the figure 
round which the water charges should 
oscillate'?— In England 10 per cent, cumu- 
lative is allowed. 12 per cent, does not in 
this country seem to be excessive. 

294. You think 12 i)er cent would be 
rather moderate than otherwise ; 10 per cent, 
in England ought to mean 20 percent, here ? 
— No, I think we would be satisfied witli 12 
per cent. It seems to me a very reasonable 
arrangement, seeing we keep our capital as 
low as possible. Our capital will only be 
ig500,000. We propose to finance with pre- 
ference shares and debentures, thus keeping 
the charges very much down. 

2^. There is only one subject on which 
I wish to ask you further. Will you turn 
to Part II., page 237, of the Concessions Com- 
mission's report? And this I want to ask 
you, not so much as representing this 
scheme, but as a man of great experience 
in mining operations. I will just read to 
you the paragraph ; ii is at ' the end of 



vour memorandum, which was put in Mr. 
before the Concessions Commission. You ^- ^- ^^^^^• 
say your source of supply practically stands November 25 
without a rival, and continue: 1901. 

"As regards quantity, the only source of 
supply which can compare with it is the 
Vaal River. But as the whole of the gold 
fields area drains into this river the water 
is contaminated by the industrial operations 
of the mining works, involving, as it does, 
in ever increasing degree the use of 
immense quantities of cyanide of potassium, 
rendering the Vaal River as a source of 
supply quite unfit." 

Can you tell me how far up the Vaal, in 
your opinion, that contamination extends; 
would it be even above Vereeniging? — Yes, 
because you have the drainage of the gold- 
fields of Heidelberg from the Blesbok 
Spruit, flowing into the Vaal River. 

296. And it is by the discharge from the 
cyanide vats or from the tailings finding 
its way into the sluits and thus into the 
Vaal, that this contamination w^ould arise? 
-Yes. 

297. Do you consider that the quantities 
of cyanide are in any case sufficient to 
exercise a certain influence over the water ? 
— Distinctly so. 

298. In ciuantities that analytical chemists 
could discover? — The difliculty is that the 
tailings taken out of the vats are piled up 
in heaps and the heavy rains wash out the 
poison, which would find its way into those ^ 
streams. But in dry times this would not 
happen. It is, however, too great a risk to 
subject the public to. 

299. You know the country beyond 
Vereeniging, I do not. How many miles up 
the Vaal would this contamination extend? 
— It is hard to say, but I think it would not 
be less than 30 miles. 

300. And of course it is not only cyanide. 
There are other sources of coatamination 
from the mines too ?— A great industry like 
this must necessarily soil the water with 
which it deals so largely. It cannot escape 
it. I know that if Professor Crookes— and he 
is a man that deals with these things constantly 
— suggested such precautions until we could 
have shown him that the Fountain gave us a 
w^ater free from contamination that might 
result at the Wonderfontein Loop — I know he 
would have condemned the Vaal River. 

301. And then you go on to say: 

''. . . permanent charges for filtration 
which, according to the experience gained 
at Kimberley, is equivalent to about 3s. per 
1,000 gallons, or on the basis of a 3,000,000 
gallon daily supply for domestic purposes, 
requiring, if expressed as capital, a charge 
of ife'4,0(X),000, bearing 4 per cent, per 
annum, on the population served over and 
above the initial cost of the pumjis and 
plant." 

An enormous sum. I suppose the figures 
here are correctly given ? — les. I have got 
the extracts from the Cape Blue Book of 
the evidence given by the Chairman, the 
Managing Director, and the Engineer of the 
Kimberley Waterworks, before a Par- 
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Mr. liamentary Committee on this question. 
(i. H. Qoch. That is the price which it cost them to 
Ncveniber 26 ^^^^^ t^e watoF at Kimberley— another 3s. 

luoi. per 1,000 gallons. 

302. Is it particularly turgid up there?— 
Not more so than here. 

303. Your own witness told you that you 
should filter the Wonderfontein w^ater? — 
Yes, but Professor Crookes told him it 
would be like painting the lily white, and 
he was quite reassured subsequently, and 
proposes now to do without filtration. 

(The Chairman.) Thank you. 



The Commission adjourned for Luncheon. 



On Resuming, 

(Mr. W. F. Lance, representing the Town 
Council.) 1 should like, sir, to put just two 
or three questions to Mr. Goch now, and 
ask if you would allow me to re-examine 
next week, or at the following meeting. In 
the meantime I could be going through all 
the technical evidence that has been given 
with the Town Engineer. Really the bulk 
of Mr. Goch's evidence is of a technical 
nature, consisting of reports, engineers' 
plans, and so on, and I would like to have 
an opportunity of going through these with 
the Town Engineer, and of examining Mr. 
Goch next week or at any time that would 
suit the Commission. 

304. (The Chuirmun.) Would that suit 
you, Mr. Goch?— I am entirely at your 
disposal. 

305. I thought you wanted to go away? 
-No. 

(The Chairman.) Yes, I think we will 
meet you there, Mr. Lance. 

(Mr. Lance.) Then I will just put one or 
two questions of a general nature now. 

306. Mr. Goch, I would like to deal lirst 
with the quantity of water you have the 
right to take under your Concession. I 
gather that it is a quarter of the flow of 
the spring that rises on that particular 
farm?— No; a quarter of everything, of the 
whole river 'after Wonderfontein Loop has 
joined the spring. 

307. So it includes the Loop?— Yes. 

308. I think you admitted that in the 
water in the Loop there may be a certain 
amount of contamination from surface 
drainage ?— Yes, it may be so, but that we 
propose to exclude by taking the w'ater 
exclusively from the spring. 

309. So that what you propose to deal 
with is what is estimated at about twenty- 
one million gallons a day ?— No ; we propose 
to deal with thirty millions a day. 

310. I thought the thirty millions included 
the Loop?— We are entitled to one-fourth 
of thirty millions. In measuring we are 
entitled to take the w^ater in the spring and 
the Loop, but the pumping of one-quarter 
spring alone. 

310a. The yield from the spring is twenty- 
one million gallons, and of that you are 
entitled to a quarter?— No; I am entitled 
to a quarter of thirty millions. 



311. No, but leaving the Loop out of con- 
sideration. Your proportion of what comes 
from the spring is a quarter of twenty-one 
millions ?— No, I can take a quarter of 
thirtv millions out of the spring. 

312. Oh, I see what you mean. Then 
you claim that you have a right to take 
7,500,000 gallons approximately out of the 
spring?— Yes. 

313. And you propose to make that up 
to ten millions by a system of saving water 
when there is a surplus ?— Yes ; that's it. 

314. Now, your scheme is to brine in a 
quantity of ten millions a day; and do 1 
understand you to mean that that is for the 
supply of the mines and the town?— Oh, 
yes, it would be available for both. 

315. In arriving at this have you gathered 
any data on which you based your estimate 
of the requirements ?— No more than Mr. 
Willcocks' evidence, which show^s immediate 
requirements of eleven millions plus four 
millions. 

316. For the town?— No; the town eight 
millions and the mines seven milUons. 

317* Even then you do not nropose to 
supply the whole of the town?— No. There 
is the Waterworks Company in existence; 
they would supply some too. 

318. Did I understand you rightly to say 
that East London had cheaper water than 
any other town?— I understood Mr. Will- 
cocks to say so. 

319. I do not see it in his evidence? — I 
do not see it either. It has probably 
escaped notice, but I think it was generally 
known that he made the remark. It was 
in answ^er to a question of your own, I 
think, that he said the price in East London 
was cheaper than anywhere else. 

320. I do not find it in the recorded 
evidence?— It may have been in a remark 
made, and not noted down as a ([uestion, 
but he said so. 

321. This scheme of yours is for a com- 
pany of approximately ten million gallons 
a day under certain legislative control on 
the Imes of the English Waterworks Act ! 
—Yes. 

322. Do you think that comes within the 
scope of the reference to this Commission? 
— Well, I do not know how you can limit 
the inquiry. Anything that is relevant to 
the question can be brought forward. 

323. Is that the only suggestion that you 
have to make? — No. I could suggest some- 
thing else if you like. For instance, if the 
Commission aecided that there is to be no 
company allowed but that it shall be a 
public work, then I am quite willing to 
treat with them on that basis. 

324. Can you give us an idea what you 
would want on that basis?— No; I have not 
considered it. The question has not arisen. 
Tlie moment I am told that is so I must 
decline to enter into further negotiations 
with the people who are willing to carry 
out the scheme, and then I am free to tell 
the Commission what I want. 

(Mr. Lance.) That is all just now. 

325. (Mr. C. T. Thomson, representing 
the Johannesburg Waterworks Company.) 
Mr. Goch, have you put in all Volksraad 
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iind Executive Council resolutions dealing 
witli the question of your water rights? — 
Yes, I think so. 

32(). Are they all filed ?— Yes, I think they 
are filed. 1 think there is reference made 
in tlie Blue Book to them. 

327. The evidence given by you before 
the Concessions Commission included all 
lesolutions .'— I did not give any of these 
matters. The Commission searched for all 
lesolutions in the Gazette, and found those 
there, and put them in as bearing on the 
case. 

328. What I want to know is whether 
this Commission is in possession of all 
resolutions of the Volksraad and Executive 
Council dealing with your Concession ?— I 
do not know. 

329. You put in certain documents, and I 
wish to know whether they comprise all 
resolutions dealing with this matter?— I 
cannot tell you, but if you think there are 
any omissions, tell me and I will say. 

330. I cannot say, but you are in 
possession of them. Have you a certified 
copy of the resolution of the Volksraad 
dealing with the extension ?— What ex- 
tension ? 

331. The extension of the extra twelve 
months. — No: 1 have no more than is in 
this Blue Book. 

332. And you cannot say whether that 
contained in the Blue Book is a correct 
extract or not? — No. 

333. Are yOu aware that one of the pro- 
prietors from whom you hold this lease 
disputes your contract on tlie ground that 
you have not carried out the terms of the 
Concession ?— No, 1 am not aware of it. I 
have had no intimation. 

334. Now to come to the cost of this 
scheme. What do you say you consider 
the cost of bringing the water to Johan- 
nesburg would be ?— Which scheme do you 
refer to? 

335. On the ten million basis. — The cost ? 
I make provision for two millions in all. 

336. Of vdiich how much would be 
expended in actual work?— That 1 cannot 
tell you. I have no definite technical 
information on the point yet, but in a 
rough way it has been indicated that to 
deal with the cost in a ])roper way the 
capital 1 have mentioned should be pro- 
viaed. 

;i37. But how do you arrive at the 
figures of two millions unless you have 
some data to go on ?— I have this data, that 
for pipes alone— to Boksburg— the cost 
would be something over ig800,000. 

338. That is' from Wonderfontein to 
Boksburg the cost of the pipes would be 
i\SOO,000 .'-Yes. 

339. The cost of pumping from three 
stations— what do you estimate that at? 
It is reckoned that there would be three 
pumping stations; what do you put that 
down at on a rough estimate".^ — I nave no 
information to give you on that point yet. 
You must understand that this ten million 
scheme was only a recent one. 



340. Well, let us go back to your old Mr. 
scheme, which was for three millions, I ^- H^och. 
believe. What was the capital of your November 2o 
suggested Company on the basis of three i9oi. 
milfion gallons ?— It was ^500,000 in ordinary — 
shares and 4^500,000 in debentures. 

341. At what rate?— The debentures? 

342. Yes.— Four per cent, was the 
suggestion there. 

343. And with that capital you proposed 
to incur an expenditure ot Kow much?— 
The actual cost came to i\520,000, 1 think 
it was. At the time the estimate was made, 
in 1897, I think 

344. Does that include, only your mains 
up to the reservoir, or does ft also include 
distribution?— Yes, it includes distribution— 
443 miles of pipes in the streets of Johan- 
nesburg. If vou will refer to Mr. Walter 
Hunter's evidence before the Concessions 
Commission, you will find he said 20 per 
cent, had to be added to those figures on 
account of the increased prices, which would 
make it close on 4^700,000. 

345. And at what price did you estimate 
to deliver the water?— The calculations are 
given there. The ^70,000 would have been 
the cost altogether, I think, for the dehvery 
of the three millions. 

346. How much per thousand gallons?— I 
have not calculated it. 

347. 1 would like to know the price that 
the water would cost delivered here in your 
main reservoirs, per thousand gallons, and 
the cost at which vou proposed to sell it 
to the public? — Wefl, I could not tell you 
that now, I have forgotten, because that 
scheme is dropped. 1 have gone into a 
very much larger one. 

348. Can you give us the approximate 
figures on the increased scale at the 
adjournment ?— The cost of delivering what 
water ? 

'MQ, The cost of delivering the water at 
Johannesburg and the price at which you 
proposed to sell it. ^ 

{The Chairman.) I do not wish to interrupt 
you, but he has surely given you that 
information in answer to my (juestions, Mr. 
Thomson. We have had it that he proposed 
a supply of three million gallons a day; 
we have had it that the cost of delivery 
would be a67O,0OO per annum, so that it is 
really an arithmetical sum to arrive at the 
cost. If you have any point to make, I do 
not wish to interrupt you, but it seems to 
me that he has already answered your 
question. 

350. (Mr. Thomson.) What I wanted to get at 
is to know in connection with this scheme 
of ten million gallons what arguments you 
have, Mr. Goch, to show that it would be 
for the benefit of the town and the mining 
community 

(Witness.) As compared with the 
existing Waterworks? 

351. (Mr. Thomson.) Not compared with 
any other scheme, but based on your own 
figures, so that the Commission can decide 
for themselves on the figures you give, 
whether it would be a beneficial scheme or 
not? — Yes, I can give you that. I iind that 
on page 281 of the Concessions Commission's 

o 
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Mr. Report, Part III., there is supplied by the 
^' ^' ^^^^' Waterworks Company statistics showing 
November 25 what it cost them. 

1901, 352. Yes, but the Waterworks Company 

— are very much nearer; they have not the 
same distance to pump ?— Yes, certainly! 
Allowing for all that, and taking the 
figures as they have given them themselves, 
the statement shows that for the year 
ending 30th' June, 4899— that is a clear year 
before the war broke out— they supplied 
426 million gallons to the public, of \vhich 
311 million gallons were for town con- 
sumption and the rest for street watering 
and mining. They show that the revenue 
collected amounted to ^111,823. For that 
water thus they received an average price 
of 5s. 3d, per thousand gallons, but the 
consumer in the town knows very well that 
he pays 9s. The working cost is given on 
that page for the same period as i'65,203, 
and there is a foot-note saying that this is 
exclusive of debenture interest, depreciation, 
and bad debts. The cost, therefore, on that 
basis, excluding those very important items, 
comes to 3s. Ofd. per thousand gallons. 

353. Is that for your scheme?—! am 
speaking of yours now. I want to compare 
it with what' I propose to do. Of course 
you cannot carry on waterworks without 
pro^ading for these important items of 
debenture interest and so on. Therefore, 1 
take your debentures, amounting as they 
do to ^6250,000 at five per cent. That 
would add another 7d. per thousand gallons 
to the cost. Then you have redemption, 
which I put at the low figure of one-and- 
a-half per cent, and four per cent, for 
depreciation on £300,000, which I take to 
be the value of the dams and plant you 
have. Together these items would add 
another 9d. You have, therefore, 4s. 4-Jd. 
as the cost of the water you are supply- 
ing to the town. 

S54. Now compare that with yours ?— Y^es. 
I propose to supply the town*^ for half-a- 
crown, and in that half-a-crown wdll be 
included my profit on the capital, deprecia- 
tion, debenture interest, and interest on 
preference shares. 

355. (The Chairman.) On a minimum 
consumption of ?— Of course the consumption 
must be on the basis of what I am going to 
supply, that is ten million gallons, the town 
taking a certain quantity and the mines 
taking a certain quantity. 

'^56. (Mr. Thomson.) How do you base 
that calculation ?— How do I base it? I say 
I am going to sell it for half-a-crown. The 
dilference between half-a-crown and the 9s. 
which the consumers now pay, will effect a 
saving, supposing the town only takes half 
what I am going to bring, of :£'591,125 per 
annum. That sum, if capitalised on the 
basis of 4 per cent, will amount to 
£14,828,aX), the burden of which they will 
be rid under my scheme. 

(i57. Is that rate not on 10 millions? — No; 
it is 5 millions only for the town consump- 
tion. 

358. How do you arrive at these figures ? 
You cannot give the expenditure it would 
involve to brmg in the water ?— Yes, I give 
3a 



it to you: I say I will sell the water for 
half-a-crown. My profit and everything is 
included in that, so you can reckon your- 
self what it will cost me. On that basis I 
will be giving the town consumer nearly 
four times more water for the same money 
that he is paying to-day. 

359. Can you tell us at the next meeting 
how you propose making up this capital ot 
two millions? You say you are not in a 
position to give the proposed expenditure 
on pumping at the three stations, pumping 
along the Reef, and distribution ?— No, 1 am 
not. prepared to give you that yet. It is a 
difficult thing to get at. 

360. Surely you can give us somo 
approximate estimate? You have been ten 
years on this Wonderfontein scheme and 
you have granted options to people in 
London. — The larger scheme has only de- 
veloped since I returned to Johannesburg. 

3^31. Yes, but compare the expenditure 
with that on the smaller scheme. — The cost 
of the three million scheme is very different 
to the cost of the 10 million scheme. 

362. Can you get it from your engineers 
by the next meeting?— I can give you an 
approximate thing. If the Commission 
desires to have an approximate estimate we 
can furnish it. It is a serious thing to bind 
yourself to an estimate of what it will cost 
to do a thing like this, on so short a notice. 

(The Chairman.) I don't think we should 
press you on that, Mr. Goch. 

363. (Mr. Tliomson.) I want to know pre- 
cisely what your obligations are under your 
Government agreements.— I do not know 
what you mean. 

364." What do you have to give or w^hat 
do you have to provide? — What for? 

3(>5. There is a contract between yourself 
and the Government. — On the face of it 
you can see for yourself what it is. 

36(). There are three dilferent agreements, 
and 1 want to know now if you will digest 
these three agreements and let us know 
what your obligations are.— In what respect? 

367. As to what you are to provide. You 
are to get certain consideration from the 
Government. 

(The Chairman.) I think if Mr. Goch 
objects to that question he ought not to be 
pressed to answer it. 

368. (Witness.) I really do not understand 
the question. What my obligations are is 
shown in these documents, and Mr. Thomson 
can find it out for himself. 

(Mr. Thomson.) I have them before me, 
but there are others who have not and do . 
not know what the stipulations are. 

(The Chairman.) Perhaps you can put it 
in another way. Y'ou can mention the 
obligations and ask Mr. Goch it he agrees. 
It is all a matter of public- documents. 

i}69. (Mr. Thomson to witness.) How much 
water do you undertake to provide in your 
agreement with the Government?— Of course, 
I am limited to one-fourth of the flow of 
the river. I have shown how I can make 
up the supply to 10 millions by storing 
during the rainy season. There is, however, 
a provision in the concession— I refer to 
Clause 6— in which it says that if I have 
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not a sufficient quantity for the public 
requirements the Government undertake- 
in a negative form, it is true, but it is there 
—to allow more to be taken. You will find 
that under the previous clause I am under 
verv heavy penalties— in fact the cancella- 
tion of the concession — if I do not supply 
the quantity required. 

370. What is the quantity required; that's 
what I want? — Let me finish, please. Under 
Article 6 there is this provision : 

"The water will be conveyed in such 
quantity as will be necessary for the public 
service and the inhabitants during the 
whole term of the Concession. In case the 
quantity allowed to be taken under Clause 
A of Art. 1, will be found insufficient, then 
the concessionaires will have no responsi- 
bility in respect of insufficient supply of 
water, nor will they take any responsibility 
thereby by Virtue of the terms of Art. 4, unless 
the Government will have sanctioned the 
taking of the required additional quantity." 

So that it is in the hands of the Govern- 
ment to allow more if the one-fourth is not 
sufficient for the public need. 

371. One-fourth of what?— One-fourth of 
the flow of the river— 7 J million gallons 
per day. 

372. And that is the maximum you can 
supply?— Oh, no, not the maximum I can 
supply. 

373. Where do you get the rest?— In the 
same river in flood times, when I store the 
surplus at Krugersdorp. 

374. Are you aware that water depreciates 
very considerably here by being stored in 
large quantities ?— No, I am not aware of 
that. 

375. 'It is so. And in consideration of 
carrying out this scheme you were to 
receive a guarantee from the Government 
of ig20,000 a year?— Yes; that is under the 
old agreement. 

376. Are you prepared to carry out the 
scheme without tlie assistanqe of the Gov- 
ernment or without any agreement with 
the Government. If you can sell water at 
half-a-crown are you not prepared to carry 
out the scheme without the assistance of 
the Government ?— The Government assis- 
tance enables me to sell at a lower rate 
than otherwise; but where the public need 
is so great I think a little aid from the 
Government is very proper. 

377. And you have not endeavoured to 
do anything with the scheme without the 
aid of the Government ?— No, I have not 
done so, because the aid of the Government 
was given before I attempted to form the 
company. 

378. Is your scheme dependent on the 
assistance of the Government as intended in 
this agreement or in souie modified form? 
—What do you mean? 

379. Your proposed water scheme, is that 
dependent on the continuance of this agree- 
ment as it stands, or in a modified form? 
—Of course, in a modified form to meet the 
enlarged retiuirements. 



380. It is dependent upon some agreement Mr. 
with the Government?— Oil, certainly. How ^- H^och. 
can I do anything without tlie Government? November 26 

381. I believe it appears in the report i90i. 
handed in that the water from Wonderfon- — 
tein comes out from the dolomite formation f 
-Yes. 

382. Is that the western or southern 
boundai'v of this formation ?— I do not quite 
understand you. The dolomite formation 
runs a long way beyond Wonderfontein, if 
that's what you mean. 

383. Which way?— It goes towards Pot- 
chefstroom and Klerksdorp. 

384. And extends further along in this 
direction?— I believe it extends in this 
direction. 

385. You heard the evidence of Mr. Will- 
cocks in connection with the dolomite 
formation?— Yes. 

380. And your own ideas and the know- 
ledge of the country have led you to the 
same conclusions?— I hardly know what Mr. 
Willcocks' conclusions are. 

387. Mr. Willcocks' statement was that 
this formation extended from Zuurbekom, in 
a westerly direction, all the way to Wonder- 
fontein.— Did he say so? I don't remember 
him saying so. 

388. i think if you refer to Mr. Willcocks' 
evidence you will find that he gave us the 
area of that dolomite formation.— I remember 
him saying that the springs at Wonderfon- 
tein must come out of a lower formation 
than Zuurbekom— a lower dolomite forma- 
mation, referring to the difference in height, 
660 feet as against 1,050 feet. ' That I 
remember him saying; but not that it is the 
same formation. I don't think he said that. 

389. At any rate you know that this 
formation extends right through the country 
there. — You can see by the map where it 
goes. I cannot tell you. 

. ( Mr. Thomsm.) I have no further questions, 
with the exception that after the adjourn- 
ment I should like to ask the witness to 
obtain information for us as to the estimated 
cost of the scheme of 10 million gallons. 

(The Chairman.) We should not press Mr. 
Goch closely on that point, because I am 
not sure that it is a fair question. 

390. (Witness,) Exactly so. But I suppose 
Mr. Thomson's object is to get at the cost 
at which I delivered the water, as I have 
already answered him as to what I proposed 
to sell it at. In that case, for his satisfaction, 
I may state that it provides for the whole 
of the two millions capital, the interest on 
the capital, and the working costs; so that 
I think his question is really answered. 

391. (Mr. Thomson.) I should like to know 
what the proposed expenditure on the works 
would be?— feut surely you ought to ask 
your own engineer, who will instruct you 
on that point. 

392. He is not the engineer for your 
scheme.— But you can submit that question 
to him. I have given the plans in, and he 
can estimate for himself what it should be. 

(The Chairman.) I think if any question 
arises of adopting Mr. Goch's scheme, the 
Commission will go carefully into the cost. 
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Mr. 393. (Mr. Thamson.) There is no guarantee 

G. H. Qoch. tijat the mines woula take part in this ten 

November 25 Diillion Scheme, or would undertake to take 

1901. the water.— I do not know. It purely depends 

— upon the voluntary custom of the town and 

the mines. 

394. (Mr. B, Kitzinaer.) Mr. Goch, you 
mentioned in your evidence the intention to 
take water from the subterranean river?— 
Yes. 

395. And you stated that it would be 

Sractically an inexhaustible additional supply, 
an you give us any idea where that gets 
fed from, and whether drawing from that 
subterranean river would affect the supply 
of water from Wonderfontein Loop or from 
the dolomite basin which has been referred 
to in Mr. Willcocks's report?— It would not 
affect the fountains, because it is below the 
fountains. 

396. It would not affect the loop?— No. 

397. Nor would it affect the supply from 
the dolomite surveyed at Zuurbekoni ?— No. 
Zuurbekom is thirty or forty miles away. 

398. You have no idea where it is fed 
from?— No. 

399. You have no idea which other springs 
or rivers would be affected by drawing on 
that underground river ?— No, I don't think 
there is anything likely to be affected by it; 
it seems isolated from everything. It cannot 
affect any supply. 

400. So that is an addition that you regard 
as a very valuable asset?— Distinctly so. 

401. You have been rather vague in your 
statement as to the new financial scheme. 
You have told us the capital would be 
£500,000, but you have not told us how much 
of that would be required for construction, 
how much ibr vendor's rights, and tlien with 
regard to the preferred shares you did not 
state as to what their position would be with 
regard to interest and capital.— The details 
of course would have to be fixed up with 
the persons who will undertake the respon- 
sibility of floating the company. 

402. Quite so ; out I take it you have some 
idea. — The preference shares will rank on 
the basis of 5 per cent, I understand, with 
probably some interest in the profits along 
with the ordinary shares. After the ordinary 
shares have been provided for there may be 
a share of profits for the preference share- 
holders, but that is not at all certain. It 
depends upon the terms on which these 
preference shares may be placed. 

403. If this scheme should be adopted the 
preference shares would receive 5 per cent, 
oefore the ordinary shares are provided for, 
and after the ordinary shareholders receive 
a dividend the profits are divided?— It has 
not been settled. The annual interest on the 
debentures issued would be 3J per cent. 

404. Under the former scheme there was 
a guarantee of £20,000 for interest on 
debentures. You now state that £6,250 
would be sufficient to meet interest charges 
on the further debentures for £250,000 which 
it is proposed to issue. How do you arrive 
at this figure?— Because I think the new 
conditions of a guarantee from the Govern- 
ment now in existence are better than the 



previous one, and would enable us to issue 
the debentures at a cheaper rate, viz., 3i 
instead of 4 per cent. 

405. Can you give me an idea as to the 
vendor's consideration under the new scheme ? 
— No, I cannot give it to you, because that 
is a question between me and the parties 
with whom I am negotiating, but if the 
Commission decide in iavour of a public 
scheme I am prepared to state what my 
terms will be. 

406. On the assumption that a company 
is to be formed, I take it that a consider- 
able portion of the 4500,000 would be used 
for construction ?—Y^ou will be astonished 
to hear what a very small quantity I will 
get out of it. 

407. I take it then that out of the £500,000 
a very small proportion would accrue to 
you in consideration of the rights acquired 
by you, and all the time and attention you 
have devoted to the matter for these many 
years ? — Y^es, I shall get a very small quantity 
out of the 500,000 shares. 

408. Can you give us any idea?— No; I 
can give you no idea at the present moment. 

409. So the Commission may take it you 
are very modest? — Indeed you may. 

410. {Mr. McCallum.) You say, Mr. Goch, 
that you have got way-leaves all the way 
from Wonderfontein to the town?— Y'es, to 
the proclaimed wards of the gold fields. 
Under the Gold Law the Government has 
the right of granting way-leaves on the 
gold fields. 

411. Can you give us any idea of the 
yearly cost for way-leaves ? — No, I cannot 
exactly at present, but that information can 
be furnished. There are no less than eleven 
contracts dealing with it, and I have no 
recollection of them all. Some are dear; 
some are cheap; some I bought outright; 
and some run on a yearly rent, but it is 
nothing extraordinary.' 

412. The shortest of them runs as long as 
the term of the Concession ? — Yes, they are 
all running concurrently with the Concession. 

413. You spoke of the water in these 
subterranean pools. Is it moving water?— 
Yes; there is a river flowing. 

414. Can yon give us any analysis of the 
water from the cave ?— No, I have ho analysis, 
but the presumption is that it is quite pure, 
because there is nothing there to con- 
taminate it. 

415. Have you the right, Mr. Goch, to lay 
pipes in the streets of Johannesburg ?— Yes ; 
in the "public streets,'' it says in the Con- 
cession. 

416. Does that take in all private town- 
ships?— That is a question in dispute; I do 
not know. It will have to be gone into no 
doubt, but I do not propose to come into 
the town myself. I am going to deliver the 
water in a reservoir, so it is for the Town 
Council to deal with that question if they 
accept my proposal. 

417. Then your capital expenditure would 
only mean delivering the water into the 
reservoir?— Yes. 
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M8. It does not include piping for instance? 
—No, but I can throw a little light on that. It 
is a question that may arise— as to what 
additional cost that will be to the town. 

419. Can you tell us?— Yes. I estimate 
roughly i:'2(X),000 to provide for laying pipes 
in the town. That will allow them 100 
miles of pipes anyhow. If the town raises 
that money at BJ- per cent, the interest 
would be £7,000 a-year. The collection of 
the water rates would be part of the machin- 
ery of the Town Council, and there would be 
no elaborate management required. I put 
down it*5,000 as an ample provision for 
salaries in connection witti the collection of 
the rates. That w^ould provide a chief of 
department, six inspectors, -and six sub- 
inspectors. Then to provide i.^1,200 for th^ 
amortisation of this loan brings us to 
;£ir),000 a year. That, on a consumption of 
live million gallons in the town means an 
expenditure of 2d. per 1000 gallons. 

420. That is over and above the 2s. 6d.? 
— Yes; that makes 2s. 8d. 

421. You spoke about the control or 
suggested a sort of control for the new 
scheme with two Government Commissioners 
and other directors. How would you elect 
the directors ?— The directors of the Com- 
pany do you mean ? 

422. Yes —It would be the usual way of 
course by the shareholders. The Com- 
missioners would be appointed by the 
Government. Then there are the two 
Commissioners mentioned, who have control 
—inspection— of the books and every item . 
of expenditure in connection with the 
concern. 

423. What would the proposition of the 
control be as between the Directors and the 
Government Commissioners ?— It is not a 
question of votes. The Government Com- 
missioners hold a most important position 
on that Board, because they will be armed 
with all the powers the Government wish 
to arm them with under the Waterworks 
Clauses Act. It is not a question of voting, 
but a question of control exercised by the 
Government through these gentlemen. 

424. {Mr. W, St. John Carr.) I understood 
you in the early part of your examination 
by the Chairman to say that the cost of 
water would increase in ratio as the ^con- 
sumption decreased ? — Yes. 

425. Afterwards you stated, discussing the 
dilVerence between the ten millions and the 
five millions, that you will still charge the 
2s. Od. for the live millions ?— Yes, if the 
Town Council will take that quantity, but 
if it takes less there must be an advance 
in price I anticipate. 

426. What T understand you to mean is 
that you propose to charge for the water 
on a graduated scale which would increase 
in proportion to the reduction in the con- 
sumption?— It will increase if you take 
less. 

427. I understand you to sav you would 
take 2s. 6d. for ten million gallons, and for 
five million gallons you would also take 
2s. 6d? — No. The presumption is that the 
balance would be supplied to the mines. 



428. Do you consider that your contract Mr. 

is still current?— Why, certainly. Q- H^och. 

429. By what date have you to complete ^0^0^^1,31 25 
the work of bringing the water into i9oi. 
Johannesburg ?— By three years from the — 
date the Government sanctions my final 

plans. 

430. Supposing they never sanction them ? 
—They must do something. My contract is 
a contract. 

431. Would your contract still remain in 
force?— If they do not sanction it? These 
are the conditions upon which the Con- 
cession is granted. 

432. Then I understand from you, Mr. 
Goch, that so long as the Government 
withholds their consent to your plans so 
long will your contract for the supply of 
water from Wonderfontein to Johannesburg 
remain in force?— Yes. 

433. And for the purposes of your con- 
tract you claim that the British Govern- 
ment is in the same position as the late 
South African Republic Government?— Yes. 

il^. A party to that contract; they take 
up the obligations of that contract?— I 
cannot conceive anything else. Surely the 
British . Government would not do anything 
else. To the British a contract is a most 
sacred thing. 

435. You speak with regard to the raising 
of capital, and say that you would require 
Government aid. To what extent do you 
propose to ask Government aid in raising 
this capital of two millions ?— Only for 
£750,000 

436. That is for the debentures?— Yes. 

437. You ask for no guarantee for the 

S reference shares?— No, only for the 
ebentures. The Company provide a proper 
sum every year for the redemption of the 
debentures. " 

438. Then again I would like to ask you, 
as a man of great public experience, 
whether you consider it would be to the 
advantage of this town to have water 
supplied to them by a private company, 
which private company would derive all 
the profits, or whether it would be better 
for them to exploit the water business 
themselves and get all the benefit of the 
profits in a reduction of the water rate?— 
The thing is very complicated here. It has 

ffone far beyond a municipal scheme, 
t is proposed to supply the mines as 
well as Johannesburg, and the towns 
along the Reef— BoKsburg, Maraisburg, 
Florida, etc., all of these places, which 
are growing, have to be provided for. If 
you bring it down to the question of 
municipal supply then the question resolves 
itself to this : Is it better for those interested 
to go to a different source and get their 
own supply, or is it better for them to 
amalgamate and get it from one or two 
sources to be provided in that way? You 
will have the Municipal supply, so far as 
the municipal limits are concerned, by 
getting the water delivered in a wholesale 
way in the reservoir, yourselves dealing 
with it inside the town in whatever way 
you like. That is the municipal scheme. 
The mines will be in the same position; 
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Mr. they will make provision for getting the 

a. H. Goch. water delivered to them in any way they 

November 25 choose. And, therefore, you will have no 

1901. " conflict between the two parties, and for 

— that reason I think my scheme is far better 

than anything you can suggest. 

439. ^ou miss the point. You suggest 
that it would be better to have a general 
water supply to be controlled bv a private 
board upon which there will be some 
(xovernment Commissioners. Don't you 
think it would be in the interest of the 
public that the control should be vested in 
the community, and that all the profits 
should go for the benefit of the consumers 
of the water and not into the pockets of 

grivate shareholders ?— You mean that the 
overnment should carry it out as a 
departmental affair. I have no objection to 
that in the least. 

440. Don't vou think it would be better 
for the public.'— I do not know. The 
management of a concern of that sort 
depends so much upon the men you appoint 
on the Board. 

441. But supposing you have men 
who are capable ? — Then it would be all 
right. 

442. It would, then, be better to have it 
controlled by a public -board? — I do not 
know that it would be better; it would be 
as good. 

ik\ It would be cheaper as you would 
get all the profits ?— The profits which are 
to be derived from such an undertaking are 
very small. It is only the difference 
between the low rate of interest you will 
have to pay when the whole concern is 
worked under Government management and 
the interest which will have to be paid to 
the shareholders on the comparatively small 
amount of ordinary shares. 

444., That is all? It is not all, Mr. Goch. 
The difference is this that if the Govern- 
ment provided tlie money the town would 
have to pay 3i per cent, interest on two 
millions in the manner in which you 
propose on the i'750^(XX). You pay 4 per 
cent, on the debentures, you pay 5 per 
cent, on the preference shares, and on the 
ordinary shares you would pay 12 per 
cent. So you see that would make a very 
great dill'erence in favour of the public .'— 
No; for this reason, that they will have to 
provide two millions at lij per cent, plus 
redemption, which will make it more than 
our charges for interest and dividends. As 
fixed charges you will have not only to 
provide your 3i per cent, but must redeem 
that loaii, and if you want to redeem it in 
fifty years, say, the redemption on two 
millions would be in the neighbourhood of 
£^aS,000 a year. That will have to be 
added to >'our .3J per cent, interest, which 
is a fixed charge on your concern. 

4i5. But you see the difference ! The 
12 per cent, on your ordinary shares (I do 
not know what amount they are going to 
be fixed at) would amount to considerably 
more than i^38,000 a year. — We have 
i'750,000 of debentures on which we 
annually nrovide , redemption, but we have 
#1,250,000 which remains without pro- 



viding redemption. If you calculate the 
difference between that on a fixed basis and 
the redemption two millions at fifty years, 
you will find it very small. 

446. But it is a free property at the end 
of fifty years. That makes a great difference / 
—Yes, it may be. If the objection is to 
having any profit on water supplied by a 
company, then you must make it a public 
work, and I am quite willing to treat with 
you on that basis if you like. 

447. {Mi\ A, Brakhan.) Do you claim the 
right not alone on the water which emanates 
from the fountain, but also to the water 
which goes along the Gemsbok Spruit.^ — 
Yes. 

448. But the junction js a little below the 
spring. You have the right to both?— Yes. 

449. Because I presume the junction is 
on the farm Wonderfontein?— Yes. 

450. Then, again, you refer to a sub- 
terranean river in a cave. Which cave is 
that? — It is north of the stream. You will 
see it marked on the map.* 

451. It is marked here "entrance to cave," 
is that the one?— Yes. 

452. I understand you to say that that 
water runs from south to north ? — It runs 
from where you meet it in the cave in a 
north erlv direction. 

453. Then the water disappears after it 
has passed the junction of Gemsbok Spruit. 
Coming from the fountain it runs along 
high ground, and on the north bank there 
are certain holes?— That is so. 

454. Now, through these holes and 
crevices the water disappears ?— Yes. 

455. Now, is it not possible that seeing 
this cave lies to the we.st of the spruit that 
its water disappears tlirough these holes 
and finds its way into that cave .^— Oh, yes, 
I think so. 

45<j. Tt»at would rather tend to show that 
it is not an independent supply? — Why? 

457. Because it runs into it through the 
holes and flows to the north?— Who does 
it belong to? Is that what you mean? 

458. No, I only wish to get at the quantity 
available, because if the water is taken 
away from where you mark the intake, and 
it does not run into the holes the supply 
in the cave will be affected ?— I have to 
close up some of the holes in order to give 
those owners an equivalent amount to what 
I pump away from t!iat intake Then 
whatever is over in tlie caves belongs to 
me. 

459. But my point is this: Seeing that 
these holes and the cave are lower down 
than the fountain, and that the water 
disappears through these holes, possibly 
this water you find in the cave is really 
the water you would stop at the intake, 
and that bv diverting this the subterranean 
river would be diminished.' — No. Tisat is 
one of the sources from which that 
subterranean supply comes — tliere is no 
doubt about it. It will be diminished wlien 
we close these holes, but independent of 
the holes there are supplies which come to 
it from other sources underground which 

♦ See Appendix D. 4. 
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will remain there. You can never stop the 
underground water by closing the holes on 
the surface or near the edge of the river. 

460. But, of course, that is mere con- 
jecture?— No, not conjecture. It is a fact. 

461. Has any one been able to explore 
this cave?— I have been exploring it myself 
several times. 

462. Now there is one point that rather 
struck me, and that is that you stated 
before, that the people who sold you cer- 
tain rights sold you tl)e right to a 
(juarter of the whole, and that your agree- 
ment with the Government provides that 
no one else should be able to get the other 
three-quarters. It seems to me rather con- 
tradictory that those people should have 
the right of selling a quarter, and yet the 
'rovemment could debar them from selling 
the other three-quarters. On what basis 
does that arise ?-^ Your idea arises from 
putting the cart before the horse. The 
contract with the Government was not made 
by me, but by the owners. They made 
that agreement which carries with it the 
right to take one-quarter of the stream, 
and also the stipulation that no one else 
shall be given the riglit to take water away 
from that stream. Thev sold to me the 
whole of their rights as "^ they stand. They 
are, therefore, debarred from dealing with 
anybody else for water from Wonderfontein. 

463. You mean to construe that in this 
way, that by their entering into this con- 
tract with the Government allowing them 
to take away a quarter they did Ibrego the 
right to the other three-quarters ?— Yes, 
they did. 

4i>4. I take it that the claim is generally 
made that water rising on a farm is the 
property of the owner of the farm; and 
therefore those peoj)le have contracted awav 
the right of takmg the other three-quarters'? 
—Exactly, as it stands in the Concession 1 
took it from them. 

465. And that is the construction you 
placed on the Concession ?— Yes. 

4()6. Now, I have read in one of the Blue 
Rooks— I do not lemember whether it is 
stated by you or your expert— that there 
are certain difficulties in the way of any 
one else but the Waterworks Company 
laying pipes in some parts of Johannesburg'? 
—Yes. 

467. I mean not alone Johannesburg 
itself, but also the suburbs and private 
townships. Can you enlighten us how the 
matter really stands?— I am M'raid you 
must ask the Waterworks Company. Thev 
set up claims to certain rights in the 
townships. They put up that claim I 
believe before the Concessions Commission, 
but in answer to a question the Chairman 
said they had failed in proving it. 

468. tou claim then that supposing the 
town entered into an agreement with you 
to supply water, that the Waterworks Com- 
pany could not debar vou from laving 
pipes in any part of Johannesburg or' the 
suburbs .—Of course- it depends upon what 
construction is placed upon the words 
'^public streets" used in the Concession. 
If the Waterworks Company's contention 



is right that what they own are private Mr. 
streets, and that they could exclude eitner me ^' p^och. 
or the Municipality*^ from laving pipes there November 26 
they will have to make that good. That is i90i. 
not" a question that I can answer at this — 
stage. Of course if 1 had to supply Johan- 
nesburg it is one of the questions I would 
immediately fight, because I would not 
consider that they had such a right myself. 
It would be monstrous to suppose that 

})rivate owners could exclude the public 
rom the rights to those streets— the right 
to bring to the residents water, gas, or 
electric light when they want it in their 
houses, and on that point the matter has 
t(» be fought. If I had the doing of it I 
would have to fight it. 
469. Are you informed as to what is the 

Eosition of consumers of water say in 
oornfontein ? Would they be able to 
avail themselves of your supply ?— I believe 
Doornfontein is an exceptional position 
because it was the estate of the Waterworks 
Company formerly, and I believe they issued 
their licences with some, conditions on them 
vrith reference to water supply, and I 
believe the residents would be bound by 
these conditions. That is not the case vritn 
Jeppestown or Fordsburg. 

4/0. When speaking about taking away 
the water in the cave I understood you to 
say that some years ago there were tests 
made with corks and colouring matter. Do 
you think that the fact that the corks 
disappeared and did not come to light again 
woula be proof that the water did not flow 
into the Mooi River?— I should say it is a 
very good sort of test. 

474. Is there not a likelihood that the 
corks floating on the surface would be 
stopped in the cave?— Then there is no 
channel anywhere. The crux of the thing 
lies in whether there is a channel. 

472. Of course they might be floating on 
the top, and the outflow being at a lower 
level they would remain in the cave ?— Well, 
then there is no connection. 

473. (Mr. J. W. Quimi.) Mr. Goch, would 
you please turn to the second part of the 
Concessions Commission Blue Book, page 
236,— the statement put in by yourself 
before the Commission?— Yes. 

474. The third paragraph states that " The 
Government, influenced by the fact that the 
Sanitary Board of Johannesburg had taken 
up the matter of a water supply for the 
town, withheld their sanction to the plans, 

• and ofi'ered to the town authorities all the 
rights acquired by me in connection with 

.this source of supply.'' Can you tell the 
Commission, Mr. Goch, please, upon what 
terms the Government offered the rights 
acquired by you to the town on that occasion? 
— What paragraph do you refer to? 

475. Page 236, the third paragraph in th€ 
statement put in by you.— (Reading) " And 
I ofl*ered to the town.*'' The printing is a 
little bit bad, but the word "I" is there. 

476. Upon what terms did you offer that 
scheme lo the town, roughly?- 1 tried to 
remember it this morning but could not. 
I think it was ^£^84,000 plus some royalty 
on the water. 
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Mr. 477. I think it was somewhere in that 

G. H. Gocii. neighbourhood, but what was the royalty.' 
November 25 ~*"3,t I caunot recall just now. 

^- 478. Following that statement to the next 

paragraph but one, you state there: "The 
Sanitary Board appointed a (Committee to 
examine and report upon all the sources of 
supply, and after investigations which 
occupied nearly a year, this committee 
reported in favour of this source of supply 
as the most suitable." That refers to the 
Committee you mentioned this morning — 
the Committee of 4895 f— No ; the Committee 
I referred to this morning was the Volksraad 
Committee. Tliis is the Sanitary Board 
Committee. 

479. Then you say: "This (public) meet- 
ing, in spite of great disturbance and 
uproar, has on record the approval of the 
scheme.'' What meeting do you refer to 
there as having given its approval ?— The 
meeting in the Circus. 

480. Was there approval given to anything 
in that meeting? — Yes. You had better 
refer to the records of the Town Council. 
You will find it there. 

481. I was present at the meeting. 1 
thought the great thing there was to get 
out vrtthout broken bones. I do not think 
there was any resolution taken at all.— 
Tliere was a resolution taken. 

482. On page 241, you speak of the cost 
of the Concession. You make it roughly 
4;'20,00(). Would you object to saying 
whether you have received any income to 
set against that?— Not a fraction; nothing. 
And the amount is very much larger than 
4:^20,000. I spoke in London without having 
my books present; but it is much more 
than that. 

483. (The Chairman.) Just one or two 
questions. The remark you made about 
being willing to supply at 2s. ()d. a thousand, 
1 supi)Ose that is a new scheme w^hich has 
occurred to you since we separated at 
luncheon. But it seems to me absolutely 
contradictory with the plan you proposeci 
before, by which the prices are on a sliding 
scale based upon the interest earned by tlie 
Company ?— No. You start with half-a- 
crown. If you find the Company make too 
much profit on that, of course the price 
would naturally be reduced. 

484. Half-a-crown is not the minimum, 
it is the maximum?—! am prepared to 
supply at that price, which is the 
maximum. 

485. Supposing you got enough con- 
sumption of water to bring the Company 
out all right?— Of course the price would 
depend on a fixed contract to take a certain 
quantity, and I suggested five milhons, 
which does not seem to be an unreasonable 
amount to suggest. 

480. Even so it seems to me an alterna- 
tive proposal to the one you made before 
luncheon ?— No. The half-a-crown would 
be the maximum provided I got a certain 
quantity contracted for. Then that would 
be subject to reduction if I made too much 



profit out of it. That is the only way in 
which the Waterworks Clauses Acts operate 
— if the Company makes too much profit 
the (xovernment steps in. 

487. Now, Mr. Gocli, you said a few 
minutes ago, to my surprise, that you 
cannot conceive that the Concession was 
not binding on the present (xovernment. 
Am I misrepresenting your remark ?— No. 
It was made in reply to a question which 
suggested "that the Government should 
cancel the Concession. It is a position I 
cannot conceive. 

488. There is no question of cancelling a 
Concession if you do not recognise it. The 
Concession is either recognised or not 
recognised. If it is going to be recognised 
as a matter of, course, I hardly see the ne- 
cessity of your having appeared before the 
Concessions Commission in London, if you 
take the position that the present Govern- 
ment is bound by tlie obligations of the 
late Government ?— I do not take that posi- 
tion. I only put it on the basis of what is 
just or fair. I am in the hands of the 
British Government, and as a subject I must 
bow to wMiatever decision they may come to, 
whether I regard it as just or not. 1 base 
my sole rights on the sense of justice of 
the British Government, and I feel that 
there is no better foundation for any man 
to stand on. 

489. If you recollect, the Chairman of the 
Concessions Commission went so far as to 
warn you that the Parliament at Home 
occasionally interferes with concessions in a 
manner that Parliament itself thinks right 
and the concessionaires think wrong? — Yes, 
but recollect what that arose from. He 
suggested that I should subject my scheme 
to the control of the Waterworks Clauses 
Acts. 

41K). Hardly a suggestion, and I think he 
went on to remark that Mr. Goch is in the 
hands of the Government, and the Govern- 
ment are not in tlie hands of Mr. Goch ? — 
That is so. 

491. But where there is a question of 
public j)olicy concerned, and where it might 
be considered contrary to public policy that 
water supplv, on wliich the life of the 
Rand depends, should be in the hands of a 
private company, it is (juite conceivable, 
however you regard it. that your concession 
might be transferred to a public body. 1 
can conceive such a thing, and I do not 
think this Commission would like anything 
to go forth from them implying that you 
iiave a concession which is binding on the 
present Government, seeing that by the 
terms of the reference to them the control 
of the water supply of the Rand by a 
private company appears to be more or less 
excluded, and that in any case it is the duty 
of the Commission to find the cheapest, 
most reasonable, and most workable scheme 
they can to supply the needs of the Rand 
without particular*^ reference to the position 
of any person who may have interests in 
supplying a portion of the district with 
water ?—l quite agree with you, provided I 
am not to be plundered for the public 
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benefit. I say it with all respect. It would 
involve that if I am deprived of my rights 
for the sake of giving wat^r, say |d. per 
1,000 gallons cheaper to the public. That I 
cannot conceive. I am quite willing to come 
to any reasonable terms provided the 
Goyernment decides that the water supply 
is to be a departmental alTair— public 
works — and I am prepared at any moment 
to treat with them. 

492. Perhaps you will agree with me after 
luncheon, as you agreed with me before 
luncheon, that whatever tlie position of the 
Government, even if they say, " You may 
take the water to Johannesburg,'' you can- 
not make the people of Johannesburg take 
the water ? — That is quite right. 

493. And if your terms were too onerous 
it would be open to Johannesburg to go to 
other sources ? — Yes, I* am in that position, 
I can quite uiiderstand. 

494. The last question of all. You used 
the word plunder. You may mean by this 
either leaving you out of pocket and 'with- 
out recompense for the money and the un- 
doubted laoour and brain work which you 
have expended on the sclieme, or else the 
prospective profits which are locked up in 
your breast, and the results which you 
would not derive if your scheme is not 
adopted in its entirety. I don't think that 
on this occasion we will ask you to answer 
which is your meaning ? — I am quite willing 
to treat with you for one. Once you say it 
is to be a public scheme I will tell you 
what I want, and we can come to an 
arrangement. At the present time 1 am in 
touch vdth financiers, who are willing to 
carry out the scheme, and I cannot disclose 
what tliey are willing to give.' 



495. What T want to point out for your Mr. 
protection and for the protection of' the^- H^och. 
Uommission is that the Commission is free November 26 
to deal with this scheme, to ignore it; or i90i. 

to do anything it pleases. And that position, — 
1 thinki you understand ?— Do you claim 
that position— that you can ignore me? 

496. Absolutely.— Well, it is as well to 
know where we are. 

497. Will you be prepared to go on with 
your evidence the first thing next Monday ? 
—Yes, certainly. What is there ? The one 
special question J 

498. (Mr, LaTice.) What I want is to go 
through with the Town Engineer, the re- 
ports and plans put in, and see if any 
questions arise. 

(The Chairman,) Yes. 

(Mr, Hull) Will you takeMr. Sykesnow? 
He is quite a short witness. 

(The Chairman,) Will half-an-hour do? 

(Mr, Hull.) Less. 

(The Chairman.) Yes, we can take him. 

(Mr. Rauhenheimer,) 1 represent some of 
the lower riparian owners on Wonder fontein. 
May 1 please ask Mr. Goch a few questions 
at the next or adjourned meeting? 

(The Chairynan,) No formal application 
has reached the Secretary for permission 
for any one to represent riparian owners. 
If application is made it will be considered 
by the Commission. 

(Mr. Raubenheimer,) Must I make the 
application in writing ! 

(The Chairman,) Certainly. If you make 
an application before the next meeting you 
will receive an answer. 



Mr. Samukl Sykes, called and examined: 



499. (Mr, Hull.) What are you ?— An 
engineer. 

500. You have hkd considerable experience 
during the last twenty years ol taking 
measurements of running water ?— For the 
last sixteen years or so 1 have been more 
or less engaged on this class of work in 
this country and in Australia, New Zealand, 
and India. 

501. In 1897 you represented some London 
friends of yours here? — I was asked by 
them to go out and measure the water at 
Wonderfontein with the idea of ascertaining 
the absolute minimum supply that it was 



possible to procure from there, as they Mr. s. Syke^. 
contemplated the possibility of investing — r 
money in the scheme. ^^iqol^ ' 

502. Mr. (xoch handed in extracts from 
letters which you wrote to your friends in 
London. Those extracts were written at 
the time and are correct ?— They are 
correct. They were written as private 
letters. 

503. They contain a true reflex of the 
opinions formed by you at the time as to 
the quantity of water? — Absolutely. 

The Commission then adjourned. 
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THIRD SITTING. 
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CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



^^' 



MONDAY, 1()TH . DECEMBER, 1901. 



Present : 

Q. V. riDDES, Esi(., C.B., Seoebtaby to the Transyaal Administeation (Cuaihman). 

A. BRAKHAN, Rst}., W. McCALLUM, Em., 

B. KITZIKGER, B9<i., J. W. QUINN, Esq., 

G. ROULIOT, Esq., W. St. JOHN CARR, Esq., 

G. CRAIG 8ELLAR, Esq., SEOnrrABV. 



WONDERFONTEIN WATER SUPPLY (Cmtimied). 

Mr. George Henry Goch, called and further examined: 



Mr. (Mr. F. C. Dumat) Before proceeding 

G. H. Goch. ^j^j^ |.]j^ questions which Mr. Lance pro- 

Deconiber 16, poses to put to Mr. Goch, there are one or 

1901. two questions arising out of tlie evidence of 

— Mr. Goch given at the last sitting which he 

would like to have an opportunity of offering 

a few remarks upon, and so as to facilitate the 

matter these points have been reduced to a draft 

which Mr. Goch would ask leave to read, or to 

be allowed to be read and handed into the 

Commission as supplementing points arising 

out of his evidence at the last sitting. 

(The Chairman,) Do I understand they 
are likely to answer some of the questions 
Mr. Lance proposes to put? 

(Mr DumaL) Oh, no. 

(The Chairman,) If not, 1 would like Mr. 
Lance to put his questions first, and then I 
have one or two questions to put to Mr. 
Goch. If it is equally convenient to you we 
will take Mr. Goch's statement afterwards. 

(Mr, Diwmt,) Mr Goch's statement and 
your questions would come together. 

(2'he Chairman,) Very well. 

504. (Mr, La??c^, representing Town Council, 
Johannesburg.) I will deal first, Mr. Goch, with 
a little question of figures which arises out of 
a question put to you by Mr. St. John Carr. 
You were then dealing with the relative expense 
of a scheme worked by a local board, and in 
Question 444 I think you refer to the fixed 
charges ibr redemption to the sinking fund 
which would be required by a local board, as 
amounting to £38,000. I have had drawn up a 
statement whicli I will hand in to the Commis- 
sion through you. It has been prepared by the 
Statistician to the Town Council, and I will 
read it. 

"Mr. Goch. in reply to Question 335 
says : ' I make provision for a capital of 
two millions in all.' Also in reply to Ques- 
tion 444 he says, *No, for this reason, that 



they will have to provide two millions at 
d\ per cent, plus redemption, which will 
make it more than our charges for interest 
and dividends. As fixed charges you will 
have not only to provide your ^^ per cent., 
but you must redeem that loan, and if you 
want to redeem it in fifty years say, the 
redemption on two millions would be in 
the neighbourhood of £38,000 a year.' 
Allowing for injterest on £750,000 debentures 
at 4 per cent, plus sinking fund to repay 
£750,000 in fifty years by cumulative annuity 
at 3 per cent, compound interest and also for 
interest at only 5 per cent, on the remainder 
of the capital (£1,250,000),' the annual charge 
under Mr. Goch's scheme would be: 

Interest on £750,000 at 4 per 

cent ... £30,000 

Sinking Fund, do., at 3 per 

cent. (50 years) 6,050 

Interest on £1,^250,000 at 5 per 

cent ' ... 62,500 



Total ... 

A public body raising 
per cent, and providing 
repay this amount in 50 
tive annuity at 3 per cent, 
would have the following 
Interest on £2,000,000 

per cent 

Sinking Fund, do., at 
cent. (50 years) .., 



... £99,150 

£2,000,000 at 3^ 

a sinking fund to 

years by cumula- 

compound interest, 

charges : 

at 3i 

... ,£70,000 
3 per 

... 17,732 



Total £87,732 

Saving in annual capital charges £11,418, 
and undertaking the property of ratepayers 
after 50 years." Will you look at this 
statement, Mr. Goch, and ' say whether it 
corrects the figures you gave?— In reply to 
Mr. St. John Carr, of course I gave an off- 
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hand answer. I had no time to calculate 
in any shape or form, and I stated that the 
fixed charges of the municipal scheme 
would be more than mine, because the re- 
demption of the two millions would have 
to be fixed, whereas the redemption of only 
4'750,000 would have to be fixed in my 
case ; and I roughly estimate that if the re- 
demption proceeded on the basis of 2 per 
cent, per annum less the interest the amounts 
year after year put aside would bring, it 
would roughly come to ig38,000. There is, 
however, another way of reckoning it. You 
either proceed with the maximum amount 
of redemption on the first year and keep it 
at a fixed amount all through the period, 
and calculate the redemption of your capital 
and the saving of interest as against that, 
reducing it at the end of 50 years to vanish- 
ing point. Or you proceed in another way 
— you average the maximum with the mini- 
mum at the end of the period and strike 
an average somewhat on the basis of the 
Local Government Act in England. When 
you have a fixed rate of annual charge to 
redeem at a certain amount, the fixed rate 
redeems the amount in the period over 
which you have extended the loan. In that 
case the figures would be different to what 
I suggestea, and the figures you give here 
would be approximately correct. 4:87,732 
would, therefore, on that basis be the annual 
fixed charge for your scheme. I see you 
have reckoned my scheme on the basis of 
4 per cent, interest. Of course I stated that 
I thought a loan could be raised for 3i per 
cent, interest with a Government guarantee. 
Therefore, in calculating this you should 
take the same rate of interest that you take 
yourselves, and accepting your figures there- 
fore as correct, witli this ailVerence, you will 
find that ^7,668 per annum instead ol the 
£14,418, as you here put it, is the saving. 
Now the dilterence is not, of course, very 
great. I have also qualified my statement 
in reply to Mr. St. John Carr in this way. 
When he asked me whether it would not 
be better to have it as a public municipal 
scheme, I replied that I did not think it 
would be better, it might be as good. I 
wish to say again— and I think I emphasised 
it at the time — that under the management 
I proposed, a Board of Directors personally 
interested in the undertaking instead of 
honorary members of a public board, I 
would probably elTect a further saving as 
compared with what a public board would 
do, and on these lines I think I was fairly 
right in saying I did not think a municipal 
scheme would be a better s(*heme but it 
might be as good. I do not of course wish 
to acknowledge any discussion of these 
figures just now in trying to disprove that 
it may be more advantageous to the public 
having a public scheme, but what I wish 
to emphasise is that the dilTerence would be 
very small, and that with our working we 
might probably neutralise the apparent 
difference. 

505. The difference which you suggest on 
the figures— the reduction of the interest to 
3^ per cent— is dependent on a Government 
guarantee ? "—Yes. 



506. And there is this difference, that in Mr. 
our suggestion of a public body the under- ^- H^och. 
taking would be the property of the public December lo, 
at the end of the period? — Y^es, but you i9oi. 
will have to provide for depreciation, to — 
provide a fund to renew your plant at the 

end of that period. You cannot renew it 
for nothing. 

507. We shall probably have something 
substantial. Now, Mr. Goch, you refer to 
the management of different waterworks 
under the Waterworks Clauses Acts in Eng- 
land, and suggested that as a possible basis 
here. Do you know anything of the working 
of these Acts in England? — Do you mean 
by practical experience? 

' 508. Have you studied the question at all ? 
— Yes, I have read the laws, and I have 
discussed the matter with a very eminent 
man connected with waterworks in England. 

509. Is it not the experience that it is the 
tendency of these waterworks companies to 
run to extravagant management? As it is 
necessary to keep dividends down, isn't 
there a tendency to pay higher salaries and 
go in for more extravagant management 
generally?— I do not think so. 

510. Now we come to the technical points. 
I may say, Mr. Chairman, that at Mr. Goch's 
request the questions on these technical 
points have already been handed to him. 
Mr. Goch, in your scheme we do not find 
any mention of the size of pipe ; you give 
us no information on that?— You mean for 
the ten million scheme? 

511. For the ten million or for the three 
million scheme. We do not find any given 
at all?— For the three miUion scheme it 
was intended to have pipes ranging from 10 
to 18 inches. The pipes for the ten million 
scheme would range from 28 to 32 inches. 

512. And you proposed one main only?— 
One main. 

513. Now, in your ten million scheme, a 
very important feature is the storage reser- 
voir, which you propose to construct near 
Krugersdorp, and you say, I think, that it 
should be a reservoir containing 300,000 
million gallons. Have you arranged for a 
site for that?— Yes; you will find it in the 
*correspondence, which I have handed in to 
the Secretary, between the late Government 
and myself or Messrs. Haarhoff and Hull, as 
the firm was at that time, in which appli- 
cation was made for the ground at Krugers- 
dor|). The corresi)ondence between the 
Government and myself relating to that and 
the reservoir at Johannesburg, as well as 
other matters, you vrtll find it in the cor- 
respondence between the dates of 28th 
February, 1893, and 6th Oc^tober, 1893. 

514. In that correspondence do you ask for 
Governmentground?— Yes; and we filed plans 
sliowing the reservoirs we required, and they 
are all in the Government Offices at Pretoria. 

515. These plans are not before the Com- 
mission?— No, but they already form part 
of the documents, but when 1 applied at 
Pretoria for leave to get them, a year ago, 
they could not be found. Possibly they 
may be obtainable now. 

I I 

♦ Not printed. 
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Mr. 516. Confining ourselves to the Krugers- 

G. H. Qoch. (jorp reservoir ; what style of reservoir do 

December 16, Y^^ proposo ; is it to be a built reservoir or 

1901. ' a dam in a kloot ?— That is purely a matter 

— for the engineer of the works to settle. I 

cannot, of course, ansv^er technical points 

of that sort, but the conformation of the 

ground is favourable for the construction of 

a reservoir partly built in the shape of a 

dam and partly excavated out of the hill. 

517. In either case, that veould require a 
very large area, v^^ouldn't it'?— Not neces- 
sarily. 

518. Have you v^^orked out the area that 
would be required under either nlan?— 
You suggest in the notes you handea to me 
10,000 feet long by 500 feet wide. You 

. present therein a surface of something like 
live million square feet, but that, in view of 
the evaporation, would be a very wasteful 
way of proceeding. And the reservoir which 
would suit our purposes in every way 
would be one more on these lines: 2,500 
feet long by 1,000 feet wide, and 20 feet 
in depth. This will give you a surface area 
of 2,500,000 feet, half of yours. 

519. Yes; but wouldn't excavating a reser- 
voir to that depth mean an enormous 
expense? — No. It is far better to face a 
capital expenditure which will afterwards 
effect an enormous saving of water than to 
proceed in a slipshod manner and construct a 
reservoir whicn will waste so much water. 

520. On what basis do you accept the 
evaporation in this country ?— Your sugges- 
tion is that it would be 180 million gallons 
per annum. I have no reason to dispute 
that it may be quite that, and if you take 
that basis you will find that the evapora- 
tion will be 90 millions under ray scheme 
instead of what you suggest. 

521. We suggest a reservoir to average 
10 feet, and you suggest a reservoir 20 feet 
deep, and you consider that from an 
engineering point of view that is practicable ? 
— Certainly. 

522. So that you would reduce your evapora- 
tion to 90 million gallons, which would give 
the 90 million gallons referred to by Mr. 
Hunter, whilst the area would double the 
evaporation ? — Certainly. 

5z3. Now about filter beds. You do not 
show any filter beds; you simply show the 
space for filter beds, but you give no details. 
Have you secured the area of these?— 
Here at Braamfontein ? 

524. Yes.— Yes. There is* an area shown 
on the plans, and before we decided on that 
spot for the reservoir and the filter beds, 
which were at that time contemplated, the 
then Mining Commissioner went there with 
the engineer and pointed out the ground 
that could be got, and on that basis it was 
surveyed and put in on the plan. 

525. What area do you propose for these? 
—An acre and a quarter was allowed there, 
I think. 

526. Do you know the space required for 
filter beds in London, that it requii^es three 
square yards for every 1,000 gallons? — No, 
I am not aware of it. That may be quite right, 
but I wish to point out to you that filtering 
the Thames water in London is a totally different 



thing to dealing with water that is pure, and 
that, if it requires filtration at all, would not 
require such an area for filter beds. 

527. But we are correct in saying, are we 
not, that taking the London basis— three 
square yards for every thousand gallons 
supplied— the area required for your scheme 
would be 30,000 square yards? — No, I do 
not admit that for a moment, and I do not 
admit that you are right in stating it in this 
way, having no knowledge of the subject 
myself. But you cannot require the same 
space for the nitration of the Wonderfontein 
w^ater as you would for the Thames water, 
if filtration is required at all. 

528. Now, what capacity of service pipe 
do you propose?— Tne scheme for three 
million gallons worked out at inches for 
every million capacity. We should probably 
have to double or treble the total for the 
ten million scheme. But these are surely 
matters where the engineers will do what- 
ever is necessary should be done. 

529. But you name an approximate 
capital, and these plans concern that. 
Now in dealing with the quantity of 
water that you can deliver, Mr. Goch, the 
ten millions, I do not see any allowance for 
leakage of pipes? — Yes, engineers usually 
allow for that, and when they state a certain 
amount daily they give you the net amount. 

530. Do you know what has been allowed 
in your scheme for leakage, because it 
means so much more taken from the springs 
than the net amount delivered?— I know 
that in Mr. Hunter's calculation for the 
three millions he allowed something like 12 
per cent, for wastage. 

531. So that in reckoning the ten millions 
you must provide for a larger amount from 
the springs ?— Yes, you must provide a 
certain amount of leakage. 

532. Now, in arriving at the quantity of 
water available for your ten million scheme, 
you rely, or apparently Mr. Hunter relies,* 
on the statement of Mr. Aburrow, that a 
maximum supply of 54 million gallons can 
be taken in rainy weather?— That was Mr. 
Aburrow's measurements at a certain date. 

533. Can you give us some data for that? 
You have not put in Mr. Aburrow's report? 
We have simply the statement in Mr. 
Hunter's report that Mr. Aburrow said so. 
You have not put in Mr. Aburrow's report ? 
—No. 1 have accepted that as correct. 

53l Mr. Aburrow is in town is he not ? 
—I do not know. 

535. Mr. Hunter's scheme is based on this 
maximum ol 61 millions worked out on 
certain average quantities of water to be 
obtained during certain seasons of the year. 
Do you know what data he went on in 
regard to that?— No. It was the maximum 
and the minimum, and he split the difference, 
gradually increasing or decreasing the amount 
of water according to the season. 

536. Then it simply comes to this, Mr. 
Hunter got the maximum and the minimum, 
so that his calculation in between is simply 
a matter of conjecture?— The question of 
the supply could be carefully gone into if 

• * See AppBndix D. 6. 
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you built a weir and left it standing for a 
whole year; but we have not advanced to 
that stage yet, but we have given you a 
naargin for all contingencies. You will find 
there is a margin of 300 million gallons 
roughly speaking. Five hundred million 
gallons is the excess during the wet season, 
and roughly 200 millions is the deficiency 
during the dry season; you have therefore 
a margin of 200 million gallons. 

5 $7. Yes, but I do not see any data for 
arriving at this maximum or the average. 
Surely, that is a point ot such vital import- 
ance that it ougnt to be gone into and 
evidence heard on the subject?— From your 
own knowledge of these streams do you 
consider the maximum or the minimum very 
wrong? 

538. It is not a question of my knowledge. 
Has Mr. Hunter been in South Africa at all ? 

-No: 

539. He is a Westminster engineer ?— . 
Yes. 

540. So that he has not had any personal 
experience of South Africa? — No." 

544. Then it seems to me that he has 
conjectured these figures. Now, Mr. Goch, 
on this question of the quantity of water. 
Did you go with the Commission to Won- 
derfontein a few days ago?— Yes. 

542. Was the quantity then running a 
minimum or above the minimum? — Well, 
we could only judge by what we saw. There 
were no measurements taken. But I was 
advised by Mr. Sykes that the supply seemed 
to him to be unaffected, and that his estimate 
at the last visit corresponded with his earlier 
measurements approximately. 

543. That the amount running then was 
the same as when he took his measurements? 
— Approximately. 

544. There has been a good deal of rain 
lately — during the last couple of months? — 
There has. We have had rain in November. 

545. Now, if that volume of water were 
increased at any time to 54 tdillion gallons, 
as Mr. Aburrow suggests, it would mvolve 
a considerable increase in the depth? — I 
could not say, because it is a very broad 
stream. It adds to the width I believe. 

546. I believe the average depth at present 
is two feet; the plans show it ?— Yes, the 
plans show it. 

547. So that if you increase the 30,000,000 
which you say was the flow to 54,000,000— 
you would have double the cjuantity of 
water. Would not that involve a rise of 
nearly a foot?— It might. 

548. Now did you notice the other day 
when you were at Wonderfontein a little 
foot-bndge. It is I believe close down on 
the water?— I did not pay particular atten- 
tion. It is not very far off certainly. 

549. Is not it a fact that when you cross 
the bridge you almost go into the water?— 
No. 

550. Is it not just clear of the water? — 
No, I think there is plenty of depth. 

551. That is the foot-bridge that was there 
before the war?— Mr. Sykes did not recognise 
it. He was not quite sure of its locality. 
It might have been moved possibly. 



552. You could not of your own knowledge Mr. 
say ?— No. I saw it when I was there with ^- ^[^och. 
Mr. Willcocks, but not before the war. December le, 

553. My information is that it is the same i90i. 
as before the war; and it has not been — 
washed away ?— It may be. 

554. The mtake in your plans is below 
the junction of the spring and the loop?— 
Yes. 

555. And the water coming down the loop 
would be affected by surface drainage, would 
it not ?— It would, certainly. 

556. So that that water would require a 
good deal of filtration ?— But we are not 
going to take the water there as we told 
YOU before. The intake on the plans is a 
theoretical intake, and we need not take it 
from dirty water when we have plenty of 
pure. By putting the suction pipes a few 
yards up you get clean water ; we take the water 
from a clean spot instead of a dirty one. 

557. On the plans it is shown at a particular 
point which involves dirty water coming in, 
but you say that you propose to take it 
from the spring alone; so that you propose 
putting your intake somewhere else?— No, 
it is practically at the same spot. The mark 
on the plan is to show where the measure- 
ments were taken. 

558. And there are no engineering difficul- 
ties as regards putting the intake further up ? 
—No, none. 

559. Now you say the 10,000,000 gallons 
per day is only intended to be part of the 
total supply required ?— That is what I 
propose to deal with within the limits of 
my rights. 

560. You don't imagine that is going to 
be enough for the mines and the town?— 
I have no information before me wliat the 
mines and the town want. If one had that 
evidence one could answer you. 

(Mr, Lance.) That is all I would ask the 
witness. 

(Mr. Dumat) Is it the practice to allow 
barristers to put a few questions on the 
points raised? For instance, on this question 
of the measurement of the water by Mr. 
Aburrow and Mr. Sykes. What I would 
like to point out to tfie Commission is this : 
That Mr. Sykes' measurements took place 
at the dry time of the year, and Mr. 
Aburrow's took place in March. 

(The Chairman,) If you want to bring 
it out from Mr. Goch I have no objection. 

561. {Mr, Dumat) Have you any know- 
ledge when Mr. Aburrow's gauging took 

£lace?— I understand it was in February or 
[arch. 

562. At the end of the rainy season?— 



Yes. 

563. 
rivers 

564. 



our local 



And at the time when 

flow at the highest?— Yes. 

Do you think that the rain we have 
l)ad this season could as yet have in any 
way affected the flow of the stream at 
Wonderfontein ? — Hardly, because flood 
waters, when they get into the loop, will 
flow away, but to strengthen the springs 
will take a matter of time ; and the rainy 
season has to advance a good deal before 
the strengthening of the springs in the 
dolomite takes place. 
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Mr. 565. Although Mr. Hunter's estimates on 

G. H. Gooh. i\^Q flo^ in tlie stream for the different 
December 16, "fionths of the year are not based on actual 
1901. ' measurements during those months, they 
— are yet based on very reliable data — the 
measurements at the lowest and at the 
highest periods of the year, and therefore 
they appear to be reasonable deductions 
from those two measurements ? — Yes, and 
if tne point Mr. Lance wants to make 
against me apparently is that I cannot get 
the ten millions on account of the data 
given not being quite reliable, I may point 
out that the spring as we find it tlhere is 
choked up with reeds and growths of all 
kinds. Ii we were to clear away these we 
would probably get double the tlow from 
that spring. I quote to you in support of 
this the actual experience on the Lesbeck 
River in Cape Colony where the flow 
originally being r)00,00(3 gallons a day, by 
opening up the springs, increased to 
1,200,000 gallons a day, and the same pos- 
sibly would occur here— that you would 
greatly increase the tlow of that spring by 
clearing out the overgrowth of reeds and 
other matter. 

(Mr. Dumat.) Shall I put in Mr. Goch's 
statement now ? 

566. (The Chairman.) Yes. I take it, Mr. 
Goch, this is your statement f— Yes. 



(Statement read.) 



SUPPLEMENTARY STATEMENT MADE 
BY MR. GOCH. 



After perusal of the proofs of evidence 
given by me on the 25th November last, 1 
desire to offer to the Commission the fol- 
lowing supplementary remarks: — 

Referring to questions and answers 488 
to 496 of my evidence, I would refer the 
Commission to 

The Report of the Transvaal Concessions 
Commission, dated lOth April, 1901, 
Part II., Minutes of Evidence, page 
241, Questions 4068 to 4073, 

and to 

That Commission's Report on the Won- 
derfontein Water Supply, page 1»-W, 
Paragraphs 15 and 10. 

Par. 15. We are of opinion that 
this Concession was lawfully ob- 
tained, and that its conditions 
have been fulfilled, except in so 
far as has been prevented by the 
war, and the delay of the Trans- 
vaal Government in returning the 
plans. 

The contemplated Water Supply 
appears to be of an excellent 
character, and it would, under 
proper control, be made an im- 
portant public benefit. 



Conclusions. 

Par. 40. The Concessionaire inti- 
mated to us his willingness to 
enter into negotiations with the 
Biitish authorities for the regula- 
tion of his enterprise, on some 
such basis as that which we have 
already recommended, and we 
advise that his Concession be 
recognised subject to that condition. 

Referring to Questions 201 to 292, and in 
particular to the question put by the Chair- 
man of this Commission, Question 290, I 
should like to re-establish, and in accord- 
ance with the desire of the Chairman ex- 
pressed in Question 261, to check any false 
conclusions which may have been come to. 

I set out hereunder a statement of the 
financial part of the scheme as referred to 
by the Chairman in Question 261 : — 

M s. d. 
Estimates of income on 
3,000,000 gallons per day 
at 3s. 3d. per 1,000 leav- 
ing about 12 per cent, 
for wastage 1(30,710 

Estimate of Expenditure. 

Mr. Hunter's estimate of ex- 
penditure, including 
sinking fund, as required 
by terms of Concession . . . 03,570 

To which add : 

Interest on i'500,000 deben- 



tures at 4 per cent. ... 
Redemption of debentures . . 


20,000 
10,000 






12 per cent, interest on 

capital ... 

Stirpl us to Government, J ... 
Surplus to Company, f ... 


X'93,576 

00,000 
1,783 10 
5,a50 10 










I'iijOjiO 



If, in competition with existing Company, 
we had to sell at 2s. ()d. per 1,000 gallons 
instead of 3s. Gd., the i)ro(it on share capital 
would only be 8 per cent, instead of 12 per 
cent. 

The above figures constitute a reasonable 
financial statement worthy of more attention 
than the series of suppositions made in 
Questions 2()1 to 292, for they are based on 
Mr. Hunter's evidence (Questions WS to 
4147, Part II., Minutes of Evidence, Trans- 
vaal Concessions Commission). Mr. Hunter 
distinctly excluded in his estimate the costs 
of I'edeinption of debentures and sinking 
fund, which I have established in my state- 
ment. On the other hand, Mr. Hunter esti- 
mated a gross income of 4^'100,000, and not 
i*27i,000, as the Chairman of this Commis- 
sion suggested. Question 2S5. The inference 
therefore come to by the Chairman of this 
Commission to the effect that ''the Govern- 
ment by allowing me to fcike the water 
from Wonderfontein to Johannesburg would 
be fieecing Johannesburg of ^^30,000 a year,*' 
is not supported by reliable figures. Neither 
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would ^89,000 have gone into the pockets 
of the shareholders. On the contrary, my 
scheme must be credited with the capacity 
of relieving Johannesburg of about two-thirds 
of the burden the population is bearing, 
with the further contingency of increasing 
such relief to three-fourths of that burden 
by reducing the price to 2s. Gd. or to even 
less than that in the course of competition. 

(^The Chairman.) Does that conclude your 
evidence ? 

(Mr. DumaL) Yes. 

567. {The Cha'mnan.) Mr. Goch, the state- 
ment that has just been read for you 
resolves itself into this: that by putting 
down the price of water sutticiently you can 
make the profits disappear. It is a pure 
hypothesis that if your scheme were in 
operation you woulS sell at 3s. 3d., and 
another hypothesis that you would sell at 
2s. Od., and it is equally an hypothesis that 
you would sell at 40s.? — I think tliese figures 
are based on the condition of things a^ 
they are, on no hypothesis. We are in 
competition with an existing Company, and 
therefore cannot hope to get more than these 
figures. 

568. 1 confess I do not follow you. You 
both have the right to charge iOs. It is 
possible that the deoiand for water would 
be so great that you would both want the 
10s. It seems to me conclusive that as a 
Company you would not sell at a loss? — If 
I had a monopoly probably I would not. 

569. But even if you were in competi- 
tion, I do not think the one Company would 
wish to cut the throat of the other I — I do 
not know that. Where there is competition 
in trade the public is quite safe. 

570. The only diflerence between us is 
that my figures are based on an hypothesis 
of 5s., and your figures are based on an 
hypothesis that you might sell at 3s. 3d. or 
2s. t)d. ? — Yes, and mine is the more reason- 
able one, bearing the condition of things in 
mind., . 

57!. I am content to leave it at that. 
XVithout going over again what we were 
discussing last time, I want to be cjuite clear 
about the position you assume with regard 
to the Executive Council resolution of March, 
1898. 1 think I am right in saying that you 
claim that the resolution in elfect said that 
from whatsoever time the Government gave 
its linal approval to your final plans they 
had given you three years to complete the 
work in. Is that a correct statement of 
your intention ?— The edect of the resolution 
cannot be otherwise, the Volksraad having 
before them the letter of the (Tovernment 
to me in March of that year. The resolution 
therefore can only have reference to the 
explanation given m that letter. 

572. I correctly state your view, is that 
so ?— I take the Vesolutidn of the Volksraad 
to mean that no further extension shall be 
given beyond that of March, 1898. 

573. Not the Volksraad ; we are discussing 
now the Executive Council resolution, or 
the letter rather, of March, 1898. It is on 



f>age 297 of the documents of the Concession Mr. 
Jommittee, D 11. That, I believe, is what ^^ Hjioch. 
you base your contention on?— Yes, I see December kj, 
the letter. It is a letter from Dr. Leyds to i90i. 
Rooth and Wessels. — 

574. That' is the only letter I think you 
had from the Government with regard to 
the extension of time ?— That is tne last 
letter, yes. 

575. And that is the one on which you 
rely for your contention that the Govern- 
ment gave you an increase of time ; and I 
ask you if your contention is that by that 
letter the Government gave you three years 
for the construction of your works from 
the final approval of your plans, whenever 
their final approval might be given. That, 
I understood to be your contention, and I 
want to make sure what it is? — The letter 
in itself does not carry all that you say, 
but the circumstances surrounding it und 
the facts of the case bear out that position. 

576. That is your position .'—That is my 
position. 

577. That is what the Government gave 
you in the way of extension? — What the 
Government gave me is in this letter, what 
the conditions of my contract give me is 
there. 

578. And you construe that to mean that 
whenever t1ie Government have finally 
approved of your plans, which they never 
did, you would have three years from that 
time to construct your works? — Yes. 

579. 1 am stating your position correctly? 
—Yes, that is the position. 

580. Now, have vou read the debates hi 
the Volksraad of the 12th July, 1898, when 
the Volksraad passed the resolution which 
is set out in these papers ?— No, I do not 
think I have read the debate, but it arose 
from a report. 

581. I have read the debate.— The debate 
arose out of a report of the Inspector of 
Ollices, and the Inspector stated the facts 
wrongly before the Volksraad. 

582. That, of course, is a matter we must 
differ on, but what I wanted to suggest is 
this, that the Inspector reports that the 
Government gave you to January, 1899, to 
finish your works,' and had extended that 
period for one year. — He was quite wrong 
in stating it that way. 

5Sl Now, I put it"^ to you, that in that 
debate there is not a word from beginning 
to end to show that, anybody else took a 
dilVerent view of the effect of this letter of 
Dr. Leyds.— That may or may not be, but 
we surely regard the actions of the Volks- 
raad not by the debates but by the resolutions. 

584. Yes, but we can inter {)ret a resolu- 
tion if there is any doubt by what the 
members had to say on the subject. — And 
tlie resolution of the Volksraad does not in 
any way clash witli tliis letter. 

585. No, but I confess it is inconceivable 
to me that you can put any construction on 
tlie letter other than its plain statement 
that the Government gave, you one year 
more from January, 1899. — If that is so we 
must agree to differ. I beg to point out to 
you that the Executive Council was acting 
under a power of attorney from the Volks- 
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Mr. raad authorising them to make a contract 

G. H. Goch. ^itjj nje^ and that this letter has the full 

December 16, Weight of the Volksraad arising from that 

1901. resolution. Consequently, if the Volksraad 

— in a subsequent resolution desired to cancel 

the decision or the powers of the Executive 

Council they should have done so in a more 

direct and explicit way if it was intended 

to support your view of the case. In the 

absence of that, and reading the resolution 

of the Volksraad, I say that on the face of 

it it refers only to this letter regarding the 

extension of time, and it does not clash 

vrith my view of the case. 

580. It seems to nie that your position is 
this: that when you ask for one thing and 
the Government gives you another, you 
take it that the Government gives you what 
you ask for. You ask that the two years 
stipulated for in the concession should be 
taken from the date of the approval of the 
new plans. That was on January, 14tli. 
In reply to that they did not take the 
faintest notice of your suggestion that it 
should be taken from the date of the ap- 
proval of the new plans, but inform you : 
"In reply to your letters of 14th January 
and 8th February last, having reference to 
the Wonderfontein Waterworks Concession 
for Johannesburg, I have the honour to 
inform you that the Executive Council 
have decided to extend by one year the 
oeriod witliin which, according to Clause 
9," etc.— May I ask you, please, which letter 
you quote from? 

587. I quote from yours of the 14th 
January. — Of course it is a very different 
thing in an enquiry of this sort if only an 
extract is given from a letter. The whole 
sense of the letter is not conveyed by giving 
extracts only. In this letter you will find 
that we clearly laid the case before the 
Government, and pointed out to them how 
the matter of the final approval of the plans 
would operate, and in order to induce them 
to come to a settlement, we suggested as 
an alternative that if they brushed aside 
the first suggestion that we emphasised so 
much, they should proceed on the other 
lines, and in any case give us this extension 
of the 26th March. 

588. I do not think that can have been 
the view of the Executive Council, because 
Mr. Schalk Burger was present at this 
debate, and I find nothing in his remarks 
to show that he took that view. He seems 
to have taken the view of the Inspector. — 
He may have been in opposition to the 
Executive Council. 

589. When you saw this statement of the 
Inspector of Offices, and that the Raad 
adopted a resolution accepting for notice 
that report, which I take to mean is the 
technical way of expressing approval of 
the report, did you take any steps to protest 
against the views expressed in the report 
and by the members of the Raad, or to 
put the thing on a right footing and make 
it clear what your position was?— I was 
not in the country at this time. 



590. But your representative was.-r-I saw 
the Inspector afterwards, and he admitted 
lie was wrong, and said he would appear 
before the Volksraad and would explain the 
matter. I left the country, and thought the 
matter would be attended to, but it appears 
the report was dealt with without any 
explanation from the Inspector. 

591. There is another point. We must 
not be unfair to the Johannesburg Water- 
works Company. I think it was stated in 
your evidence the first day that the delay 
in the acceptance of the plans was really 
due to the antagonism of the Waterworks 
Company, and I notice in the statement 
that you put in to the Concessions Com- 
mission, you say the Government wrote on 
January 22nd, 1897, approving of the plans 
that had been filed four years before. You 
recollect the quotation which is on page 
2:37 of part 2 of the Concessions Coni- 
mission's report?— Yes, it is there I have 
no doubt. 

592. From that I infer that you were 
referring to your plans of 1893/— That is 
so. 

593. But I have had an opportunity of 
seeing some of your correspondence with 
the Government, and amongst other 
documents, 1 notice a letter of the 25th 
November, 189(5, in which you say in effect : 
"My engineers are busy" with the final 
tracings .... and I hope to put in 
my plans within a fortnight." How can 
you explain the difference between these 
two statements ?— That was in 1896. 

594. November, 1896. You say: "I then 
shall be ready to give my orders,'' and so 
on?— I was in Europe at the time, and it 
was after the contract with the Government 
of October 6th, in which they guaranteed 
the ^mOOO per annum. With their 
cognisance we were proceeding to form a 
company in Paris at that time, and the 
Parisian people had sent out their engineer 
here to go over the plans once more, and 
with the consent of the Government 
authorities, he proceeded to make new 
plans to carry out the scheme" in a way in 
which the Government desired, ^nd the 
letter which has been read must have had 
reference to the work of this man who was 
here at that time. 

595. So that really the final plans were 
not ready until the beginning of 1897 or 
the end of 1896, or did you put in any 
plans .^— The plans had been in all the time 
from 1893. The French people desired to 
make an alteration, and we re-surveyed the 
ground, and were making new plans 
according to their ideas as to how the work 
should be carried out. The plans we refer 
to in that letter of November had reference 
toJ:his work that was then jn^oceeding. 

596. Still it is clear that these alterations, 
pro(»eeding as they were from the side of 
yourself and your friends, involved delav, 
and that this was necessitated, not by the 
action of the Government, but was caused 
by the requirements of your financial 
friends in Europe?— Yes, supposing it was 
so, what is the inference you wish to draw 
from it? 
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597. Only that there was this delay on 
your own part, while you say vou were 
eager to get the plans approved ana the work 
begun ?— 1 do not (juite understand you. 

598. According to tliis statement the plans 
lay for four years in the Government 
Buildings awaiting approval, whereas I now 
understand you were not really ready with 
your plans in such a^ shape that you could 
get your company tloatea before the end 
of 1890?— Do you wish to controvert the 
statement I made here about the Govern- 
ment having withheld their sanction of the 
original plans owing to the Sanitary Board 
having taken up the matter? 1 do not 
(juite see what vou wish to get at. Will 
you kindly explain? One cannot carry 
these things in his head for years, and you 
must excuse me if I do not quite under- 
stand you, and do not wish to commit 
myself before I understand the drift of your 
questions. 

599. What I wanted to establish was the 
exact extent to which each party was 
responsible for the delay and not to throw 
all the blame on the suggestion of opposition 
behind the scenes, or anything of that ^kind. 
—I have no wish to shelter myself behind 
anybody, but as I stated the position it is 
perfectly correct— that the Government 
withheld its sanction from the plans 
originally filed because the matter was 
proceeding in the way 1 stated there. After 
the vote was taken by the Sanitary Board, 
which was approximately the date you 
mentioned, the matter took a new form 
altogether. We then approached the 
Government and sought to ootain Govern- 
ment aid in order to establish a company, 
which they sanctioned by their contract of 
October 6th. Meantime engineers had come 
out to examine the plans we originally 
liled, and they decided to proceed on some- 
what dillerent lines, and were making new 
plans with -the cognisance of the Govern- 
ment, the Government understanding every 
step that we took; and consequently the 
statement I made here is perfectly sound 
and correct, because the plans were kept 
in abeyance by the Government on the 
grounds I have stated. 

t)00. I take it that as a matter of fact it 
was to vour advantage that the Government 
should keep that approval in abeyance I 
will tell you what I mean: If in 1893, 
when you put in the plans the Government 
confirmed fhem, it would then be necessary 
to finish your work within two years from 
then ?— It' they approved of them. 

iSOl. But I think I am right in saying 
that up till 1897 you never succeeded in 
making financial arrangements which would 
enable you to carry out the scheme? — We 
were ready in 1890 when we were waiting 
for the fresh i)lan the French engineer was 
making. 

602. Do I understand that }13U had so far 
completed your arrangements with the 
financiers that work could have been begun 
in 1890 if the plans had been approved of? 
— That 1 am (|uite clear of The delays 
arose over the arrangements between the 
Government and the French people. 



603. You recollect, of course, that in 1890 Mr. 
you got the approval of the Government to ^- ^- ^"''^'- 
issue debentures at 90 in Paris. Immediately December ig, 
after that you came to the Government i90i. 
with a fresh proposal which put the whole — 
thing on a new financial basis ?— No, it 
arose from the wording of the contract 
which stated that we had to have i^000,000 
always available for the purposes of the 
Company. It was so loosely worded that 
nobody could understand it. 

(304. You remember that shortly alter this 
you came to the Government with a pro- 
posal for doing away with the four per 
cent, guarantee on debentures and trans- 
ferring the four per cent, guarantee to 
•preference shares. All that suggests to my 
mind that your financial arrangements were 
so incomplete that, if your plans were 
approved of, you could not have proceeded 
with the -work any time prior to 1897. — 
We may have had a discussion with the • 
Government arising over the view that it 
might have been better to finance by 
preference shares rather than debentures. 
That is quite possible. 

005. May I take it that beiore September, 
1899, you were in a position to make final 
arrangements with your financial friends 
which would entitle you to undertake the 
work? — Yes, we had contracts drawn up 
and everything ready for action, but the 
political troubles became so great that we 
had to withdraw. 

606. These contracts referred to the 
floating of the Company ?— Yes. 

607. The Government had already gone 
so far that they had nominated one Director 
— Mr. Boeschoten ? — Yes. 

608. Did he begin to draw his salary .^— 
No, he drew no salary. 

()09. Do not answer this if you are not 
at liberty to do it. \ou said something 
about being prepared to treat with a Com- 
mission or a Water Board if it is established 
as a settled principle that we are not going 
to have any private Company concerned in 
the supply of water. I infer from that that 
at the present moment you are under no 
financial obligations which would prevent 
you dealing? — The moment the Commission 
states they will not proceed with a scheme 
by means of a private Company I will 
naturally have to tell my people we can 
proceed no further. 

610. You will then be free ?— Then I will 
be free. 

611. And I take it tliat if the Commission 
definitely states that, you would probably be 

Erepared to make a proposal to them.' — 
ertainly. 

612. Not of course in evidence, which would 
not be a satisfactory way of discussing the 
matler. You wouM probably not be pre- 
pared to do that, and I think I may say on 
behalf of the Commission that any reason- 
able proposal put forward by you would 
receive very careful consideration. Thank 
you, Mr. Goch. 

(The Chairman.) The next witness is to 
give information on a scheme to provide 
water from the Vaal River. 1 understand 
that the promoters of this Vaal River srheme 
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December 16, have applied to be represented by Mr. Bell. 
\^ The Commission, Mr. Bell, agreed to your 
being allowed to represent the promoters 
of this scheme dunng their examination, 
and 1 daresay you will be ready to lead 
evidence by way of assisting tlie Commission. 
Who are your witnesses ? 

(Mr. Bell) Mr. Cousens and Mr. Bennett. 
There is one other witness, Mr. Halse, who 
is now in the Cape Colony. Permits have 
been sent down to him, but somehow or 
other they have not reached him. Every 
etTort has been made to get him here, but 
he has not turned up, so we will have to 
ask the Commission for a postponement in 
order that he mav be called. 

(The Cliairman,) Yes, from what I know 
of the facts it is rather important that Mr. 
Halse should be here. I may say that every- 
thing has been done that we coiild to get a 
permit sent down to him. Why it has not 
. succeeded in reaching him I do not know. 

{Mr. Rauhenheimer.) I wrote to the Com- 
mission and received a reply from the 
Secretarv that an answer would be given 



me this morning in regard to my applica- 
tion for permission to appear on behall of 
certain riparian owners m connection with 
the Wonderfontein scheme. 

{The Chairman.) If you had been here at 
the beginning of the proceedings I was pre- 
pared to inform you. The Commission nave 
considered your application. Your proper 
course would be to give evidence with regard 
to the position of the riparian owners, and 
the Commission wcjuld be very pleased to 
receive that evidence and also the evidence 
of any other persons whose agricultural 
operations may be all'ected by any scheme 
put before us. 

{Mr. Rauhenheimer.) When will that op- 
portunity be given? 

{The Chairman.) For that you must com- 
municate with the Secretary, and he will 
fix a day for your being heard. 

{Mr. Ranhe7iheimer.) Thank you. 1 must 
apologise for unfortunately being absent 
when the meeting started. 



VAAL RIVER SCHEME. 

Mr. Richard Lewis Cousens, called and examined: 



Ml. 613. {Mr. Bell, representing the pro- 

E. L. Cousens moters of the Vaal River Scheme.) Will 
"T" you state vour qualifications ? — I am a 
mi member of the Institute of Electrical 
— ' Engineers, and at the present time a Con- 
sulting Engineer. 

614. You have had some ex])erience as 
such?— Yes. 

615. Your scheme refers to a proposition 
for getting water out of the Vaal River ?— 
It does. 

616. Will yon state shortly the locality 
from which you propose to draw tliis water ?— 
It is at Engelbrecht*s Drift, about 12 miles 
from Yereeniging, and a point 5{ miles 
fiu'ther up the river. 

617. Your scheme consists oi' two parts? 
— Yes. 

618. Will you say what they are .'—Yes. 
the proposed' scheme is to divert the water 
from the Vaal River. 

619. There is a smaller and a larger 
^scheme?— Yes. 

620. Is this the larger or the smaller 
scheme you are about to refer to ?— The 
smaller. The proposed scheme is to divert 
the water from the Vaal River by means of 
a dam or weir placed across the river into 
a canal constructed for the purpose to pipes 
leading to turbines, taking advantage of the 
falls between Engelbrocht's Drift and a point 
Ty\ miles above this latter place, the differ- 
ence in level between the two points being 
90 feet. The dillerence in level between 
Engelbrecht's Drift and any point along the 
Reef, is about 1,200 feet, and it is proposed 
to raise the water required to any desired 
point in two hits, making an ' interme- 
diate station, sa\', at the Black Reef (iarm 
Roodekop). The water pumi)ed to this in- 
termediate station would be by pumps actu- 
ated by turbines direct and that pumped 
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• See Appendix E. 



from the intermediate station to any point 
or points along the Reef would be by pumps 
driven by electric motors, the latter being 
supplied ^ by electric power from dynamos 
actuated by turbines located at the river 
station. In order to pump tiie amount 
referred to, namely, ten million gallons per 
diem, in two lifts, an amount of about 6,000 
horse-power will be required, allowing a 
liberal margin for all losses in transmission. 
This amount of power, with 80 feet fall 
(the net elYective fall at the turbines), will 
require about 50,000 cubic feet of water 
llowing i)er minute. As a rule the amount 
of water flowing in the Vaal River far exceeds 
this amount, but should the -quantity in 
times of drought be less than the amount 
stated, means can be adopted for storing a 
vast quantity of water by raising the dam 
or weir at the head of the canal to- a height 
of say 30 feet, which would' dam back the 
water for a lengtli of several miles up the 
river, which reserve could be drawn upon 
at any desired time. The advantages of the 
scheme arei— (a) that all pumping can be 
done by means of water power, which effects a 
saving over pumping by steam power of about 
4^^20,000 per annum, calculating the cost of 
the coal at only live shillings per ton; {h) 
that by continuing a contour canal from 
the head of the pipe lines to turbines there 
is an area of ground available for irrigation 
of 48 square miles. The 60 feet dam at the 
head of the falls will hold 7,128,000,000 
gallons ot water. This would last 15 days, 
supplying water to turbines on the supposi- 
tion that the river ceased to flow. That is 
briefly the snrall scheme on a basis of ten 
million gallons. The larger scheme is, briefly, 
to J)! ace a 120 feet dam at the foot of the 
falls, a height of 120 feet, instead of having 
the dam at the head of the falls with a 
contour canal. This is a very material con- 
dition which 1 shall go into. 
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621. {The Chairman.) You have done with 
the smaller scheme.' What is the amount 
of water in the larger scheme?—! will go 
into that now. 

(>22. {Mr, Bell) You have given ten millions 
for the smaller, what is the amount for the 
hirgor scheme?— You can get it up to 
thirty milUons.- 

G23. Before yoil leave the smaller scheme 
I want you to state briefly your estimate of 
what it would cost '?— Hydraulic works, 
A'i 42,000; pumping and generating station, 
4:'56, i-70; overhead transmission line, ^2ti,517 ; 
intermediate pumping station, ;£34,028; in- 
termediate reservoir, 400 feet by 400 feet 
by 10 feet, 4:^45,000; freight and delivery of 
machinery, i!4 5,000; erection of machinery 
and plant, including foundations, 4*40,000; 
contingencies, jC'40,000. That is a total of 
4^339,015. Forty miles of 30 inch pipe line 
laid and erected, 4*450,000; total, 4!789,0I5. 
To holders of riparian rights contracts, 
4*25,000; total, 4844,045. That is the co«t 
ot the smaller scheme. The larger scheme 
will cost £308,000 more. That is arrived 
at in this way: Cost of the large dam at 
the foot of the falls and all appliances, 
4*450,000, from which is deducted the cost 
of the canal, small reservoir, etc., of the 
smaller scheme, which would be unneces- 
i?ary. That added to the £789,015 is a total 
of 4'4 ,097,015. Then to holders of riparian 
rights contracts there would be 4^5,000, 
which makes a grand total of 4*4,422,045. 

024. Let us go on with the smaller scheme 
now, Mr. Cousens. In this smaller scheme 
you propose to pump ten million gallons 
per diem throughout the year?— Yes. 

025. In two lifts?— Yes. 

62tl. How do you propose to work the 
se.cond lift ?— By electric power transmitted 
fronri the river station. 

627. {The Chairman,) What is the distance 
of the proposed intermediate station?— 
About 35 miles from the river and about 5 
miles from the main line of reef 

028. {Mr, Bell) Have you estimated the 
amount of horse-power required? — Yes. 

629. What is it ?— About 6,000 horse-power. 
That is on the basis of ten milUon gallons. 

t)30. And what amount of water vrill you 
require to drive the turbines to generate 
tljat power?— 50,000 cubic feet. 

634. The Commission likes us to give it 
in gallons.— It is six-and-a-quarter times 
that— about 320,000 gallons. 

032. Now, will you have sufficient water 
in the Vaal River for that purpose?— Yes, 
by providing adequate storage. 

633. Can you tell us how you propose to 
do it?— Under the head of storage, I propose 
to erect a (30-feet dam at the head of the 
tails to hold 7,428 million gallons of water. 
Tliat would be suHicient to last for fifteen 
days supplying water to the turbines on the 
supposition that the Vaal River ceased to 
How altogether. 

634. When it does flow how do you 
propose to deal with it then ? I want to 
know how you propose to get this water, 
^'ou are only dealing with fifteen days 
supply?— You mean how we are to get the 
power? 



()35. Sufficient water?— We divert the Mr. 
water through a contour canal, which runs ^' ^" ^ '*^"^®"« 
alongside the river. Dece^^Tene, 

636. You told us that you reciuir.ed 50,000 i^oi. 
cubic feet of water. That is equal to 
300,000 gallons per minute. I want to 

know how you get that water. How would 
you get it out of tlie Vaal River and con- 
serve it?— We first of all erect a dam 60 
feet high at the head of the falls. 

637. Which gives you the 50,000 cubic 
feet?— Yes. 

638. For the rest ?— We get it from the 
Vaal River. 

639. Have you measured the river?— I 
have made frequent measurements during 
the last ten years, and these show an 
avei'age in excess of 450,000 cubic feet per 
minute— 937,500 gallons per minutiB. This 
may be taken as an ordinary flow exclusive 
of any increase in times of Hoods. 

640. So that you estimate that there 
would be sul'licient water for your pur- 
poses?— Y^es. 

644. Now, will you tell us * about the 
canal ?— The 60-feet dam would be erected 
at the head of the falls, and a contour 
canal would run alongside the river as 
shown on the plan.* From the end of that 
canal certain pipes would be run and would 
bring the water down to the turbines. 

642. The distance being?— The length of 
the canal is about 5| miles, and the length 
of the pipe line to the turbines a quarter- 
of-a-mile. 

643. And the net fall?— The net fall to 
the turbines would be 80 feet under <he 
smaller scheme. 

644. And that would generate sullicient 
power for your" purposes ?— Yes. 

645. Now let us get on to the lai'ger 
scheme. Will you say briefly what the 
storage capacity of the larger scheme is'?— 
The larger scheme is to construct a 420-feet 
dam at the foot of the falls, and this, I 
estimate, would hold 209,088 million gallons. 

646. {The Chairman,) Is this also a 
turbine scheme? — Yes. 

647. {Mr, Bell) Turbines driven partly by 
water power?— Yes. 

648. How long would the quantity of 
water you mention supply the turbines'?— 
That would last for eighteen months if the 
height of water was maintained in the dam 
(i.e., if pressure equal to the full dam was 
maintained), supposing the river ceased to 
flow, but making allowance for decreased 
height of water in the dam as storage 
water is drawn upon, a deduction of 50 per 
cent, is made, thus showing the storage 
ecjual to nine months' supply assuming the 
river ceased to flow. 

649. That is also on a ten million scheme? 
—Yes. Or you can get up to 30 millions 
if you want it. The lake formed by the 
dam would cover an area of from 30 to 40 
square miles. These figures I may say are 
those of Mr. George Forbes, one of the 
Consulting Engineers of the Niagara power 

• Not printed. 



Digitized by 



Google 



44 



WITVVATERSRAND WATER SUPPLY COMMISSION. 



Mr. scheme. He was out here a few yeais ago, 

R. L. cousens rj^^^ y^Q ^y^^t with me to the site of the 

i:)eccmber 16, proposed works, and he calculated that the 

1001. ' artificial lake would cover an area of from 

— 30 to 40 square miles. He writes: 

"Number 3, (which is the scheme alluded 
to) has the great advantage that the dam 
ibrms a lake which I estimate as at least 
30 or 40 square miles, forming a magnifi- 
cent site for a residential suburb of Johan- 
nesburg. The power supplied can be 
supplemented by an irrigation scheme at a 
small extra cost, while the power supplied 
at fd. per horse-])ower per hour, would 
render a magnificent dividend." 

These last figures refer to the trans- 
mission scheme pure and simple. 

650. Still on the storage point. You say 
that tliis dam at the head of the falls would, 
if necessary, yield a supply of 30 million 
gallons a-day ? 

651. (The Chairman,) At the head of the 
falls'?— At the foot of the falls. 

652. (Mr,. Bell) What is the lowest meas- 
urement you have taken at the Vaal River? 
— The lowest measurement I have taken, at 
a very dry period, in September, 18ir), was 
41,000 cubic feet of water per minute equal 
to 70,000 gallons per minute. 

653. In what respect does this large 
scheme differ from the smaller one in 
connection with the motor power?— It 
concentrates all the hydraulic works at the 
one point, and you have everything more 
under control, and of course the storage is 
far, greater. 

654. But what I want to get at is this; 
instead, of bringing the water down by 
means of a canal you pump .the water from 
a dam ?— Yes, we bring it down in pipes. 

(k55. From the turbines the water is sent 
up to the intermediate pumping station, 
and the rest of the scheme is the same as 
you have detailed in connection with the 
smaller scheme? — Yes. 

650. Now in case it should be necessary 

to use steam power, what do you estimate 

the additional cost of plant would be?— 

£^30,000 above tlie cost of water-power 
plant. 

(.>57. And in regard to fuel, would there 
be any dilMculty about that?— No, there 
would be no difficulty if it should be 
necessary to use steam power for pumping 
— a contingency most unlikely to arise. 
There is a seam of coal exposed in the bed 
of the river, close to the pumping station, 
so that the coal should not cost more than 
5s. per ton at that point. Comparing that 
with pumping at Wonderfbntein, I have 
calculated that tlie cost of pumping at 
Wonderfontein on the basis of ten million 
gallons per diem would be over £100,0{X) 
per annum. That estimate is based on the 
cost of coal as it was before the war. On 
the West Rand coal cost about A2 per ton. 
Going on these figures, and considering the 
height the water has to be pumped un 
from Wonderfontein, coal, I calculate, will 
cost over ^*100,000 per annum. 



()58. Now there is the question of filtra- 
tion. How do you propose to deal with 
that?— By means of the lake the water 
would, to a large extent, be filtered by 
subsidence, i.e., particles of matter held in 
suspension will on reaching tho'lake subside 
to the bottom. This is proved in various 
parts of the world where rivers run into or 
through lakes For example, where the 
river Rhone enters the lake of Geneva it is 
muddy and turbid ; where it leaves the lake 
it is bright and clear, having been perfectly 
filtered. [ can also point to a local instance 
where the same process takes place, 
namely, the Rand Mines dam. Very olten 
the water enters the dam turbid and foul, 
but near the wall of the dam the water is quite 
clear. If further filtration is required for 
water used for town purposes it could be filter- 
ed at the supply reservoirs of the town in the 
usual manner in sand filter beds. The cost 
of filtration beds is very small. Mr. Willcocks 
says the cost of filtration including cost ot sup- 
ply to the Company at Cairo is sixpenc^.e per 
1,000 gallons. Water required for the mines 
would not need special filtration. Now, in 
confirmation of what I have just stated, I 
have here a book with the title: "Water 
and its Purification. A handbook for the 
use ol* local authorities, sanitary officers, and 
others interested in water supply. By Samuel 
Rideal, D. Sc. (Lond.), Fellow of University 
College, London; Fellow of tlie Institute of 
Chemistry; Examiner in Chemistry to the 
Rojal College of Physicians; Public Analyst 
for the Lewisham District Board of Works; 
Water Examiner to the Guildford Rural 
District Council ; Author of Disinfection and 
Disinfectants.*' It is dated 1897, and is one 
of the very latest books on the subject. On 
page 13 he says-: 

"Suspended particles, it' of an appreciable 
size, soon sink to the bottom and con- 
stitute a sediment, from which the water 
may be poured off in a clear state. In 
depositing, the suspended matter may 
carry down with it most of the minute 
animals, algae, and even bacteria, so 
that an examination of this deposit by 
the microscope is of great value in 
revealing the nature of the solid im- 
purities present. By such deposition 
rivers become to a certain extent 
purified in the quieter tracts of their 
flow, and become clear.'' 

On page 117 he says: 
" An example of the effect of depth and 
stillness in attaining clarification is fur- 
nished bv the River Rhone, which enters 
the Lake of Geneva full of suspended 
matter, but emerges clear and bright. 
To increase the storage capacity of a 
natural reservoir such as a lake, and 
also to form one where the sides of the 
valley through which a stream flows 
are sufficiently impervious, an embank- 
ment is biiilt across the outlet. 
Reservoirs of tlie kind are very common 
in the United States, where small lakes 
are plentiful. Manchester is also 
supplied from Longerdale Valley by six 
storage reservoirs, arranged in steps, 
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with dams 70 to 100 feet high. The 
Bolton embankment at Entwistle is 120 
feet deep, while one at Villar, Madrid, 
in Spain, is 158 feet, and another at St. 
Etienne, in France, is 164 feet. The 
new Waterworks of the Bradford Cor- 
poration include a reservoir at (iouth- 
waite, covering iCiO acres, which is the 
same area as Thirlraere. It is over two 
miles in length, holds more than 1,500 
million ^llons of water, and is said to 
add considerably to the beauty of the 
valley." 

I cjuote the name of these places because 
I wish to bring forward the point that lakes 
through which rivers, or streams flow are a 
favourite source of water supply to towns 
both in England and America. On page 140 
he says: 

" The common process of subsidence 
effected in settling tanks and reservoirs 
accomplishes the almost complete re- 
moval of suspended solid mineral 
matters, and with tliem a large pro- 

Eortion of the living organisms. Thus, 
i\ Percy Frankland, in an examination 
of the intake waters of the We^^t 
Middlesex Company, found 1,437 
bacteria per cubic centimetre, whilst 
after passing through one storage 
reservoir the number was redu(*ed to 
318, and after traversing a second 
reservoir there remained only 177 per 
cubic centimetre." 

('C>9, Now^, W'ill you tell the Commission 
what you have to say about the purity of 
the water ?— Surface water is greatly improved 
by Juration and sunlight. This operation is 
fulfilled by spreading the water over a large 
area by means of a lake. On the other hand 
it has been demonstrated that water pumped 
from underground sources should on no 
account be exposed in open reservoirs as it 
would thereby cultivate algae and bacteria. 
I need hardly add that the cost of covered 
reservoirs is far greater than that of open 
reservoirs. Mr. Bennett, who follows me, 
will give additional particulars on that point. 
I will. again quote from the same authority, 
with your permission. On page 122 Mr. 
Rideal says : 

'• The improvement of w^ater in reservoirs 
is largely due to the deposition of 
suspended mineral matter and bacteria, 
but, in addition, open storage favours 
the beneficial action of rrration and 
light." 

On page 123 he says: 

" The Massachussetts Board, after length- 
ened experiments, concluded that 
while surface waters were generally 
improved by storing in open reservoirs 
or tanks, ground or subsoil waters 
underwent rapid deterioration from 
algie unless kept in the dark. They also 
conclude that tlie 'colour of water 
exposed to the sun in open reservoirs 
is reduced by storage ; but it must be 
stored for several months to cause any 
inaterial reduction of colour, and from 
six months to a year to remove prac- 



tically all of iV Deep well waters are Mr. 
^ not im{)roved by storage, but are RL.Cousena 
bettor delivered as pumped, provided December 16, 
they are clear, which is almost always i90i. 

the case after the well has been 

worked for sometime. It has already 
been pointed out that pathogenic and 
other bacteria multiply in them with 
great rapidity. At their source they 
do not usually contain more than two 
or three bacteria per cubic centimetre, 
and these have probably got in mainly 
by accident. But on exposure for a 
few hours in any vessel tnere will be 
hundreds of bacteria, and ])erhaps 
millions in two or three days, after 
w'hich they will diminish by mutual 
exhaustion and destruction. Surface 
water on the other hand does not 
show any such multiplication, this 
change having taken place to its 
fullest extent during the previous 
history of the water. It may be 
summed up that the only waters 
which deteriorate on storage in 
properly prepared reservoirs are those 
which are filtered or taken from sub- 
terranean sources. When they must 
be stored they should be kept in 
closed reservoirs arched over." 
(The Chairman.) I do not wish to interrupt 
the witness, but this is rather foreign to our 
inquiry. I do not wish to stop him, if you, 
Mr. Bell, think it is essential to the presen- 
tation of your case to go on with these 
extracts. 

(Mr, Bell.) \ think some of these opinions 
are essential. 

(The Chairman.) Very well, I leave it to 
you. 
(Witness.) The last paragraph reads: 
" But surface waters are never injured 
by proper storage; on the contrary, 
in the great maiority of cases they 
are very materially improved." 
6(30. (Mr. Bell.) I think you might leave 
the rest of these extracts and get on to 
this question of the purity of the water. — 
The Vaal River water is soft and free from 
lime and deleterious acids, and is thus most 
suitable for boiler purposes and amalgama- 
tion; whereas w^ater from the dolomite 
formation in this district contains bi-carbonate 
of lime, and in places is acidulated by 
decomposition of iron and copper pyrites 
brought by infiltration from adjacent beds of 
rock, and and is therefore most unsuitable 
for boiler and amalgamation purposes. When 
water from the dolomite formation is boiled the 
bi-carbonate is precipitated in a solid form, 
depositing a crust of lime on the boiler 
tubes, whilst the acids in the water cause 
rapid eating away of the metal with 
which they come in contact. As' prac- 
tical examples of the above theory, 
may be mentioned that the Orion 
Mining Company, whose property is sit 
on the Black Reef, which underlie the 



dolomite beds, found the tubes 
boilers were eaten away in a 
when using the water from 
They then tried filtration whir; 




their 
days 
miiie. 
did not 
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Mr. answer, owing to the acids in the water. 
R.L.roiigens ^t l(»ngth they got over the difficulty by 
December 16, inning supplv pipes up to the fJatal 
1901. Spruit and obtaining their boiler water 
— from that stream. The East Orion Gold 
Mines had a similar experience, a heavy 
deposit of lime being fornied round the 
tubes which also leaked badly. The evil of 
incrustration of lime can be obviated to a 
large extent by the use of condensers and 
water-softening appliances. It is not every 
company that has condensers, and water- 
softening appliances are not in general use. 
Apparatus of this description is an expen- 
sive item. Prevention is better than cure, 
therefore use Vaal River water. There is 
one quotation I would like to make with 
reference to lime water: 

**lf the water has 15 degrees of hardness, 
the deposit per working day will weigh 
()} pounds, or over a ton per annum, 
of which the larger portion will re- 
main as scale, equal to 35 cubic feet 
of soft or 17 of hard scale." 

Then it is estimated that one-sixth of an 
inch of scale necessitates the use of 16 per 
cent, more fuel; one quarter of an inch 50 
per cent.; and half-an-inch 150 per cent, 
additional coal. For domestic purposes the 
water I'rom dolomite formation is not nearly 
so good as river water. This is shown by 
the City of Glasgow water supply, where, as 
the result of a commission of inquiry, it was 
decided to introduce water from Loch Katrine 
(sort water) in preference to certain springs 
in limestone formation (hard water), because 
they estimated that it would be a saving to 
the' inhabitants of the city of over «4'100,000 
])er annum by using water from the Loch, 
these figures representing the economy 
elfected by its use in conjunction with soap 
and alkalis and in the consumption of tea. 

The witness then put in the following 
extracts from Mr. Samuel RideaPs Book, 
"Water and its Purification," (pp. 194 to 
11)6):- 

'•For industrial and general domestic uses, 
a hard water has very serious dis- 
advantages. The waste of soap alone 
^ - is generally stated to amount to twelve 
pounds per 10,000 gallons of water 
for every degree ot* hardness. From 
tlie author's experiments and from 
calculation, tlie quantity is probably 
rather less than the above, but may 
be safely estimated as from nine to 
ten pounds j)er 10,000 gallons for 
every degree. Not only fU)es a hard 
water cause this serious waste, but 
the curd produced occasions a greasy 
deposit in sinks, i)ipes and utensils 
and farms one of the difficulties in 
dealwg with sewage. When soda is 
added in washing to overcome the 
hardness, tlie fabrics are more or less 
injured, and insoluble earthy soaps 
are left in the fibre. For most in- 
dustrial purposes a soft water is 
indispensable, and with the exception 
of London, all great manufacturing 
centimes have soft supplies. The woollen 



trade of Bradford would be seriously 
affected if that town had a hard water 
supplied to it; and, (as already men- 
tioned) Glasgow is estimated to save 
;^36,0()0 annually in the matter of 
soap since using Loch Katrine water. 

"In cooking, a hard water is objection- 
able as a deposit of lime salts is 
formed upon the surface of fea 
leaves, meat, vegetables, &c., which 
hinders their extraction or hardens 
their tissues. It has been asserted 
that 'ten ounces of tea made with 
soft water is as strong as eighteen 
ounces brewed with hard water'; and 
Mr. Soyer, in his evidence before n 
Royal Commission proved that in the 
making of soup more meat is re- 
quired with a hard water, and the 
operation takes a longer time. Vege- 
tables have their colour darkened 
by the action of the carbonite of 
lime. For these reasons it is a common 
practice to add a little bi-carbonate 
of soda to the water in culinary 
operations, In baking the doiifjh 
rises better, and bread is lighter in 
colour when soft water is used.. 

" Brewers and distillers find a soft water 
very desirable, as, when the water 
has a high temporary hardness, the 
refrigerators become coated with a 
non-conducting scale of carbonite of 
Hme mixed with organic matter, 
which is often very thick and 
difficult to remove. The presence 
of a large quantity of carbonate of 
lime makes the water alkaline, and 
so hinders the fermentation, and 
favours the growth of unhealthy 
organisms." 

Page 219.— "In kitchen boilers the use of 
a hard water occasions continual 
trouble and expense, and great danger 
of explosion. If rain-water apparatus 
cannot be obtained or a softer local 
supply, some form of automatic 
softener will become necessary. 

Page 282. Table "D."— "Order of the 
rocks and characteristics of water 
derived from them:— 

/ "Furnislies an abundant 
yield in places, but 
the water shows high 
permanent hardness 
from the presence ol' 
lime and magnesian 
sjdts, and is apt to be 
salt, bitter, and un- 
wholesome. The thick- 
ness of the strata, and 
therefore depth of 
sinking ' vary very 
greatly, and • "^there is 
also great interference^ 
from I'aults." 

()()1. Now you have something to tell the 
Commission about the contamination of 
water?— As to the contamination of the 
water it has been alleged by Mr. Goch 



Sub-divisions: 

Magnesian, 

Limestone, or 

Dolomite. 
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that the flow of water to the south of the 
Rand, including the Heidelberg District, 
whether from rainfall or otherwise, would 
carry away with it into the Vaal River 
certain of the cyanide solution remaining 
in the tailings dumps, thus polluting the 
proposed Vaal River water supply, and 
implying that the water in the dolomite 
formation is superior in this respect. This 
is impossible because (1) the dolomite for- 
mation exists between the Rand and the 
Vaal River, and Mr. Willcocks states in his 
evidence that water flowing from the Rand 
is to a large extent caught by the dolomite 
formation and held there. It follows, there- 
fore, that by these means the water in the 
dolomite formation would be more con- 
taminated than tliat in the Vaal River; and 
(2) that all water flowing from Johannes- 
burg and east of it, includmg the Heidelberg 
District, not caught by the dolomite formation 
flows naturallv mto the Klip River or the 
Zuikerbosch Iliver which form their junction 
at a point below the site of the proposed 
Vaal River Water Supply Works. It is, 
therefore, impossible for the water from 
this source to be contaminated by cyanide. 

662. Now as to sewerage ! — As to sewerage, 
Mr. Willcocks in answer to Question 130, 
advocates the dry earth system for Johan- 
nesburg in preference to asew^erage scheme, 
because he thinks the sewerage water will 
flow into the streams from which the drink- 
ing water is^ drawn, and that however much 
tlie outflow is purified it will contaminate 
the springs in time. It will be seen that 
such a remark can only apply to water 
drawn from other sources than' that of the 
proposed Vaal River w^ater supply, because 
the country south of Johannesburg and east 
of it, including the Heidelberg district, is 
drained by the Klip and Zuikerbosch Rivers, 
which form their junction with tlie Vaal at 
a point below the site of the proposed works 
of the Vaal River water supply. The site 
of the proposed works not being on the 
dolomite formation, there is no risk of con- 
tamination by infiltration, and there will he a 
total absence of bi-carbonate of lime. 

663. How would riparian rights be afi'ected 
bv this scheme?— The riparian rights on 
either side of the Vaal River covering the 
area required for the works of the scheme 
have been fully secured, and copies of 
documents lodged with the Commission. 
The lower proprietors are protected by tlie 
fact that we cannot possibly pump out more 
than 5 per cent, of the total amount of 
water available while pumping by water 
power. For example, to pump ten million 
gaflons of water per diem it would be 
necessary, to use for power purposes 230,000 
gallons per minute under the larger scheme, 
which would flow down the river, whereas the 
lowest measurement I have made (in 
September, 4895), of Vaal River, at the 
pomt in question, was 70,000 gallons per 
minute, thus benefitting the lower proi)rie- 
tors by means of conserved water to the 
extent of 160,000 gallons per minute in very 
dry seasons. 



664. The pohit you wish to make is this, Mr. 

as I understand it. that with these turbines Rl. Consens 
and witli this fall of water into the turbines Def^j^^nb^^ ^g^ 
you cannot under the circumstances pump i9oj. 

more than 5 per cent of the water from 

the lake ! — Yes. 

665. The rest goes down the river ?~The 
rest goes down the river. 

666. Now will you tell the Commission 
shortly what you have to say as to the use 
of this water for irrigation purposes? 

(The Chairman,) Irrigation seems to be 
quite outside the scope of our inquiry. 

(Mr. Bell.) It is only to show one of the 
uses to which this surplus water could be 
applied. Tliere is sucn a vast quantity of 
water accumulated in this enormous lake 
that part of it can be used for irrigation 
purposes on both sides of the Vaal River to 
a very great extent. 

(The Chairman.) Very well, if you can 
give it to us shortly. 

(Witness,) An area of approximately 48 
square miles would be available below the 
dam under the larger scheme, and below the 
head of the pipe line under the smaller 
scheme, for irrigation purposes on the north 
side of the river. The length of the canal 
would be about 20 miles, and the greatest 
distance from the river would be 7 to 8 
miles; the sectional area of the canal being 
about 20 square feet. The cost of such a 
canal with certain storage reservoirs is 
estimated at ^^75,000. The income to be 
derived is based on a charge of £3 per acre 
per annum on that portion requiring a 
constant supply of water, and ^1 per acre 
per annum on that portion requiring water 
for one crop only; that is to say, 10,000 
acres at ^^3 per acre per annum, and 10,000 
acres at ^4^1 per acre per annum, making a 
total of JiM),(m. The 20,000 acres here 
quoted represent onl^ two-thirds of the 
area of 48 square miles. Working cost is 
estimated at: — 

Repairs to canal, scouring same 

&c £7,500 

Management . . . . 2,500 



£10,000 



Thus leaving a profit of £30,000 per annum. 
The water required would be 27,000,000 
gallons per diem. 

667. (Mr. Bell.) On the other side of the 
river the scheme is very much the same? — 
Yes. very much the same. The estimated 
profit would be £19,000, and the quantity ' 
of water required would be 20,250,000 gallons 
per diem. 

668. You and those associated with you 
have secured a number of contracts reserving 
to you certain riparian rights? — Yes. 

669. For laying out this canal ? — Y^es, and 
taking the water out of the river. 

670. These contracts you have handed in 
to the Commission? — Yes. 
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Mr. 071. Now what are the advantages you 

R.L. Coiisens eiaim for this scheme ? — The advantages 
December 16, cl'^^ed for it are: 

]^- (a). The larger pcheme provides for stor- 

age of 209,088 million gallons of water 
and ensures an ample supply of good 
water for all purposes to the extent 
of a supply of 30 million gallons of 
water per diem. 

(b). The larger sclieme concentrates all 
hydraulic works at one point, thus 
olTecting a saving in working cost. 

(c). River water is far superior for house- 
hold, steam, and amalgamation pur- 
poses to water taken from the dolomite 
formation. 

(d). The working expenses of the scheme 
must be lower than any other scheme, 
because all pumping is done by water 
power. 

(e). The larger scheme ensures a regular 
ilow down the river at all times of 
not less than 330 million gallons of 
water per diem, as against 100 
million gallons at the time I measured 
the flow in September, 1895. 

(f). It enables profitable and extensive 
irrigation works to be carried out at 
com[)aratively small cost, tending to the 
welfare of the two Colonies interested 
in that portion of the river. 

(//). It provides for a supply of water at 
and about Johannesburg at the rate 
of 2s. per 1,000 gallons. The figures 
show that this price yields a profit 
of r>0 per cent, over working cost 
and interest. It is, therefore, fair to 
assume that if the Government or the 
Municipality undertook the scheme 
they could supply water in bulk at 
about Is. per 1,000 gallons. 

(572. There is only one other question 
tljat I wish to ask, and that is with regard 
to these figures you have submitted. These 
are reliable ! — Yes. We are prepared to 
carry out the work at the figures we (juote 
here. 

(77/^' Chairman,) Is Mr. Cousens resident 
here? Can he appear on a subseciuent 
occasion? 

(Mr, Bell) He would be here again in 
about two months' time. 

(The Uiainnan.) Mr. Cousens' evidence is 
distinctly technical, and 1 think it would be 
rather difficult for any one to put questions 
to him until they have seen this evidence 
in print. Especially as Mr. Halse is not 



here, from wiiom we expect to get more 
information with regard to the reasons 
which induced you to appear before us at 
all. I think it would be desirable that Mr. 
Cousens' examination should be postponed 
for some time. 

Mr. Cousens said he was leaving Joliannes- 
burg at the end of the week. 

(Sfr, C T. Thomson.) I have no ques- 
tions. 

{Mr, W, F, Lance,) I think it would bo 
better to postpone the further examination 
•of Mr. Cousens. 

{Mr. Bell) The only thing is Mr. Cousens 
has arranged to leave for the Cape Colony 
this week. 

The Chairman pointed out that the sclieme 
was likely to receive more careful con- 
sideration if the examination of Mr. Cousens 
was postponed. {To Mr, Bell): What about 
your other witnesses ? 

{Mr, Bell) Mr. Bennett is from Capetown, 
and he also will be technical. If you allow 
that question to stand over until after 
luncheon, I would be able to tell yon 
more definitely about Mr. Cousens' move- 
ments. 

{The Chairman,) I think you will prejudice 
tl)e interests of your own s(*.heme if we are 
obliged to put our* questions to Mr. Cousens 
now and finish his examination, because the 
matter has not been presented in such a 
way that one can grasp it readily. 



The Commission adjourned for Luncheon, 



On Resuming, 

( The Chairman) said : We think it best. 
Mr. Bell, not to attempt to examine Mr. 
Cousens at the present moment. If you 
will lead Mr. Bennett's evidence we will 
then postpone the further examination of 
the two witnesses, and I hope we shall be 
able to get Mr. Halse in the meantime. 

{Mr. Bell) Mr. Cousens has arranged to 
stay over until the IWth if that would suit 
the Commission. 

{The Chairman.) If we can get Mr. Halse 
by then. 

{Mr, Bell) Every elfort is still being made 
to get Mr. Halse up. I should tlunfc that 
by that time he would be here. 

{The Chairman.) I think we ought to have 
Mr. Halse's evidence before wo attempt to 
examine any of your witnesses. I should 
hope that by our united efforts we may get 
him u|). 



Mr. ' Thomas Bennett, called and examhied: 



Mr. (573. {Mr. Bell) Will you state briefly your 

T. Bennett, qualifications please ?— f am a civil engineer 

December 16, ^^^^ manager of the C-apetown District 

1901. ' Waterworks, recently the Waterwoivks Com- 

— pany, and now under the Municipal 

authorities, and I have had upwards of 30 

years' experience in the designing and 

managing of waterworks. 



()74. You have considered this scheme as 
submitted by Mr. Cousens. I believe I — Yes. 

(.)75. And you have written a report 
thereon .'—Would you read that to the 
Commission. I think, sir, this would be the 
shortest way to get through Mr. Bennett's 
evidence, aiid also the best, because he has 
got his statement written (juite exactly. 
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(Witness)^ reading: "I have carefully 
examined the plans, drawings, and estimates 
{)repared by Mr. Cousens, and entirely 
concur with" him as to the value and excel- 
lence of the scheme, commencing with a 
point 5| miles above Engelbrecht's Drift 
and having a fall, between the two points 
A and B, of 80 feet. The difference between 
Kngelbrecht's Drift and the Main Reef on 
the Witwatersrand being 1,200 feet. It is 
proposed to raise the water re(juired to any 
point desired in two lifts, making an inter- 
mediate station, say, at the Black Reef. The 
water pumped to this intermediate station; 
would be by pumps actuated by turbines 
direct, and that pumped from "the inter- 
mediate station to any point* or points along 
the Reef would be ' by pumps driven by 
elei^tric motors, the latter being supplied by 
electric power from dynamos actuated by 
turbines located at the river station. 

'' I think that the plans have been very 
carefully considered and worked out in 
all their bearings. 

" That the quality of water has been 
ascertained (by numerous gaugings extend- 
ing over a series of years) to be ample 
and sufficient, and by the construction of a 
dam, having a height of 420 feet at the 
foot of the falls, would form a lake having 
an area of about 40 square miles, with an 
average depth of about 40 feet, and con- 
taining upwards of 209,088,000,000 gallons, 
sufficient for at least eighteen months. 

"This water can be used for oower 
purposes alone, or for domestic in addition. 
For manufacturing and domestic purposes 
this water would have very great advantages 
over a hard water ; it ' being well known 
that in the saving of labour, soap, and the 
great advantage to dyers, bleachers, steam- 
ing and other purposes, is enormous. 

"In Glasgow alone since the introduction 
of the 'Loch Katrine' water, the saving of 
soap alone used in manufacturing and do- 
mestic purposes is estimated at upwards of 
:t^38,000 annually. When water is procured 
from wells it is simply that portion which 
passes downwards through porous strata, 
and is stored in the crevices and pores of 
the various formations suitable for its re- 
ception. When the strata passed through 
by the water are of limestone, a portion is 
dissolved, and waters derived from these 
formations are said to be hard, that is, they 
contain various salts in solution, in conse- 
quence of which they have a harsh feeling 
w^hen used for personal ablution, and much 
soap is destroyed in artificially softening 
them. 

" The hardness of water is expressed in 
degrees, and 1 lb. of carbonate of lime, or 
its equivalent of other hardening salts in 
100,000 lbs., or 10,000 gallons of water, is 
equal to 4 degree of hardness, and 42 lbs. 
of best hard soap will be destroyed in 
40,000 gallons of water when used for wash- 
ing, by each pound of hardening salt. That 
hard water is very destructive to steam- 
boilers is well known. 



"Possibly objection may be taken to the Mr. 
fact that the water is proposed to be taken '^- Bennett, 
from the river and collected in a large Dec ember le 
storage-reservoir or lake, and would require looi. 
to be filtered. Five of the great London — 
water supply companies take their supplies 
direct from the Thames, and with the great 
improvements in the construction of filters 
during recent years, experience shows that 
such water may be rendered wholesome and 
fit for domestic purposes. 

" Filtration, to be effective, should not 
exceed 2^ gallons per square foot of area 
per hour, or say 540 gallons per square 
yard per twenty-four hours, equal to an 
area of 48,500 square yards for the proper 
filtration of 40,000,000 gallons per day. 

" The cost of filtration will not exceed 
4id. per 1,000 gallons. The ' life ' of a filter 
is, of course, determined by the quality of 
the water turned in and treated, and may 
be found to vary between a week and two 
months. I am of opinion that the Vaal 
River Scheme, is particularly fortunate with 
regard to economy of filtration. It is well 
known that when large volumes of water 
pass in a turbid or muddy state into large 
impounding reservoirs or lakes, the water 
becomes quite bright and clear; for in- 
stance, the River Rhone enters the Lake of 
Geneva in a muddy, turbid state, and dis 
charges perfectly clear and bright. This 
will apply to the Vaal River water, conse- 
quently the cost of filtration will be prac- 
tically nil There are also instances in the 
large towns and cities in Great Britain 
where the water is not filtered— Liverpool, 
Manchester, Glasgow, Bradford, etc. — the. 
water in each case being stored in im- 
pounding reservoirs. 

" Quantity. — With reference to the quan- 
tity ot Waaler to be provided, authorities 
difler. The subject of the use and misuse 
of water, apart from that of waste arising 
from defective pipes, cisterns, and taps, is 
intimately connected with the climatic con- 
ditions and geological formation of any given 
locality, and with the habits of the resi- 
dents. Hence, on this account, analogies 
between the requirements oi' widely separated 
districts are frequently imperfect, and each 
one must be studied on its own peculiar 
merits. The demands of trade and manu- 
facturers are variable but highly important 
factors in fixing the proper amount of a 
supj)ly of water ; whilst, owing to the diffi- 
culty of assessing with accuracy the popu- 
lation of a given district at any stated time, 
and to the want of uniformity in the methods 
adopted to measure the . water supplied, 
such statistics as are available can only 
be regarded as approximately correct, 
and cannot be made a basis for exact 
calculation. 

" I think it may be instructive to present 
here a summary of the particulars of the 
water supply of a few towns in Grent 
Britain — presenting a considerable range in 
point of size and industrial and commercial 
character. 
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Mr. Statement of Water Supply of Cet-tain Towns 
'^- »«""•"• in Great Britain. 



December 16, 






1901. 




Supply 1 




Estimated 


in 1 Nature of 


Town. 


Population 


imp. aals. Source 




Supplied. 


per head 


of Supply. 






per day. 








Rivers, 


London 


5,260,000 


33 


Springs, 
and Wells. 


Manchester . 


950,000 


22 


Catchment. 


Glasgow 


850,000 


50 


Catchment. 


Liverpool . 


770,000 


26 1 


Catchment, 
and Wells. 


Birmingham 


040,000 


CK) ( Rivers and 
^"^ {. Wells. 


Bradford . 


400,000 


25 Catchment. 


Edinburgh . 


350,000 


40 


Catchment. 


Brighton 


180,000 


33 


Wells. 


St. Helens . 


70,000 


20 


Wells. 


Torquay 


/*r),ooo 


30 


Springs. 


Chester 


40.000 


28 ; River. 


Exeter 


40,000 

1 


38 


River. 



" For the sake of contrasting with the 
foregoing supplies, those of other water- 
works' systems differing considerably from 
them, I append similar information with 
regard to a few principal towns in the 
United States, and some towns of less size 
situated in the State of Massachussetts. The 
latter are selected because they are well 
authenticated, show a considerable range in 
size, and belong to a State that has exhibited 
a notable solicitude for sanitary progress. 

Statement of Water Supply of Certain Towns 
in the United States, 







Supply 






Estimated 


in 


Nature of 


Town. 


Population 


Imp. Gals. 


Source 




Supplied. 


per head 
per day. 


of Supply. 


New York . 


1,700,000 


55 


Rivers. 


Philadelphia 


1,000,000 


80 


Rivers. 


Chicago 


875,000 


110 


Lake. 


Boston 


490,000 


63 


Lake. 


St. Louis 


400,000 


64 


River. 


Washington 


1(50,000 


125 


River. 


Worcester 

(Mass.) 
S])ringfield . 


69,000 


56 


Catchment. 


38,000 


88 


Catchment. 



"It will be observed from the foregoing 
tables, that the quantity of water to be 
supplied is very largely governed by the 
climatic conditions under which the supply 
is required. It will be necessary to make 
ample provision for domestic purposes, 
especially having in view a system of main 
drainage works for tJie city. It is well 
known that we liave no economy equal to 
the economy of preventible sickness and 
preventible mortality. The extent of the 
])reventibility of sickness and mortality has 
to a large extent, been proved in towns 
wliere the death-rate was 28 to 30 or more 
per 1,000 of the population, by a partial 



application of sanitary principles, the death- 
rate has been reduced by one-half or by 
one-third. In the case of Croydon, where 
great difficulties were experienced, the 
death-rate has been reduced from 28 to 13 
per 1,000 So that every life saved has a 
monetary value to the community. The 
ancients well appreciated the necessity of 
a copious supply of water, and, moreover, 
seem to have known the bearing that a 
pure supply had upon the health. 

"The Romans especially, not only in 
their own country, but in the countries 
that they conquered, carried out works, the 
magnificence of whicli testifies to this day 
to their boldness and skill as engineers. 

"There should, in fact, in connection Avitli 
water supi)ly, be much less consideration 
than there . is of pounds, shillings, and 
pence, except in the matter of prevention 
of the waste of water. The question should 
not be, 'How cheaply can we get a supply 
of water '? ' but ' What is the very best 
supply of water that we can get at any 
price that it is practicable for us to pay ?' 

"This is so far as providing a plentiful 
supply of wholesome water for domestic 
purposes is concerned, so that the public 
health may be kej)t as good as possible. 

"It is different in the case of supplying 
water for manufacturing purposes, or for 
purposiBS of luxury, such as gardens and 
fountains. 

"Having regard to all the circumstances, 
I estimate the quantity for daily consumption 
for Johannesburg ought to be as follows: — 

"Domestic supply, taking the population 
to be 100,000 at 30 gallons per head per 
day— 3,000,000. 

"Manufacturing—the basis being the 
manufacturing towns in England, at 12 
gallons per head per day— 1,200,000. 

"Street watering— taken at 2 gallons per 
six square yards, and for the lire 
extinguishing purposes, making together a 
total of 25 gallons per head per day— 
2,500,000. Total : 6,700,000 gallons. 

" With an increase of 100 per cent, in the 
poT)ulation, the total quantity to be pro- 
vided would be at the rate of 13,400,000 
gallons per day. 

"All hard waters ought to be counted as 
not only destructive to steam-boilers, but 
also to kitchen boilers ; however, the use of 
a hard water occasions continued trouble 
and expense, and great danger of explosions, 
and ought to be softened, the cost of which 
will be 2d. per each degree of hardness 
per 1,000 gallons. As to the economy ot 
softening, there can be no doubt. It is 
estimated that a farthing's worth of lin)e 
saves about 30s. worth of soap. 

"It is well known that all water from 
wells or deep springs ought to be kept 
strictly from the light and air, and not 
delivered into open reservoirs or storage 
tanks but delivered into covered service 
reservoirs for distribution. The cost of 
construction of covered service reservoirs 
will, in the capital expenditure, amount tQ 
about 4d. per 1,000 gallons. 
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" The great variation in hardness of 
Xvaters received from diirerent sources may 
be indicated by the following table:— 

Table (jiving Approximate Hardnens of 
Various Water Supplies. 



Town. 



Source. 



London (West Kent , 
Co.) . . ' 

Manchester (Lon- 
gendale) . 

Sunderland . 



Wells- 
(Chalk). 

Catchment. 
Wells— 
(Dolomite). 



Hardness on 

Clark's 
Scale. 



•25 degrees. 



3 degrees. 
rW degrees. 



**It will bo observed that the water from 
the dolomite formation at Wonderfontein is 
in accordance with the (ierman scale— 11*3 
or English scale 2i*r)0 hardness. 

''As to the cost of pumping by steam- 
l^ower I may mention that the working cost 
of the Suburban Municipal Waterworks 
((Capetown) including maintenance of 
nuichinery for pumping 40,7^5,001) gallons of 
water as per Albion Spring returns o^ {he 
basis of taking the price of Welsh coal at 
(>5s. per 2,2k) lbs., the lift being ;r>0 feet, 
and aistance one mile and a half :— 

Fuel cost per 4,000 gallons... 2-133d. 

Wages •r)88 

Oil, lights, etc 05)8 

Total cost per 1,000 gallons... 2-yi9d." 

(The Chairman.) I think wo will defer 
Mr. Bennett's examination. I am not quite 
sure whether there is anytiiing in his state- 
ment which would not fee covered by our 
examination of Mr. Cousens, so that if it is 
any trouble for him to come back, I doubt 
if it would be necessary. But I think we 
must arrange to get Mr. Halse beibre we 
can go on with the examination of your 
witnesses, Mr. Bell. 

(Mr. Bell.) Of course Mr. Bennett resides 
in Capetown, and it would bo a matter of 
very great inconvenience for him to come 
up "again. 

(The Chairman.) I don't think the Com- 
mission will [)ut any questions to this 
whness. 

(Mr. Lance, representing the Johannes- 
burg Town Council.) Might 1, in case we 
do not have Mr. Bennett again, put one or 
two questions? 

(The Chairman.) Yes. 

076. (Mr. Lance.) You say, Mr. Bennett, 
that you thoroughly approve of Mr. 
Cousens' scheme, and that you have gone 
into all the engineering details ? — Yes. 

()77. And you have considered the con- 
struction of this dam ? — Yes. 

<)78. It is a dam which will recpiiro an 
immense height of wall i 

(The Chairman.) Don't you think, Mr. 
hance, we had better go into that with Mr. 
Cousens when we examine him? We shall 



then have questions to put on the whole Mr. 
ot the scheme. If we get into a discussion ^- Bennett. 
of the details with Mr. Bennett it would December id, 
rather anticipate Mr. Cousens. i90i. 

079. (Mr. Lance.) That is .so. (To witness.) 
Take the question of filtration. You have 
given an estimate of the area required for 
filter beds as 18,500 square yards ?— Yes, for 
ten million gallons, 

080. Do you know the area required in 
London ?— Yes. 

081. Am I not correct in saying that the 
space required in London is three square 
yards for every 1,000 gallons per day ?— 
That is practically what I say, in a 
sense. 

082. 1 work it out then that the ten 
million scheme would require ;J0,000 square 
yards'? — The water here is very different to 
water piimped from the Thames. 

083. Do you consider the Vaal River 
water more pure than the Thames water ? 
—Yes, with jjrecipitation. 

68^i. And on that fact you have based the 
smaller space for filtration?— Y'es. 

085. Are }0u aware what the Vaal River 
water costs to filter at Kimb^rley? — I have 
been told 3s. 

080. Yes, 3s. per thousand gallons. Can 
you give any reason for that dilTerence wdth 
your notes ?— No ; that is a position I cannot - 
understand. I should think they have no 
means at Kimberley for storing the water • 
so as to allow precipitation to take place. 
They possibly pump it direct from the 
river. I have not seen the Kimberley 
scheme myself. 

087. They take the water at Kimberley 
direct out of the storage reservoir, which is 
sufficiently large to allow the water to 
settle ? — I cannot conceive a storage reser- 
voir with a capacity to meet the require- 
ments of Kimberley being a small one, 
having regard to the filtration of the water. 
I should say they ought to have a very 
large storage reservoir. 

(388. Now, the Thames water is stored 
before it is filtered? — In some instances it 
is. 

080. And you cannot explain this exces- 
sive cost of filtering the vaal River water 
at Kimberlev ?— No, I cannot understand it. 

090. (Mr. C. T. Thonson^ representing the 
Johannesburg W^aterworks Co.). I should 
like to put one or two (juestions. Mr. Bennett ^ 
has given evidence as to the degree of hard- 
ness of the water, and I should like to ask 
him if he has seen an analysis of the water 
from the dolomite in the Transvaal ?— No, I 
have not. 

(59^1. So your general statement on the 
subject is taken from the text-books'? — No. 
I know what the analyses of the limestone 
waters at home are, but I have no experi- 
ence of those out here. 

002. (The Chairman.) You have not read 
the report of the Commission of 1895, which 
gave detailed analyses of the water ? — You 
mean Dr. Kleiner's analyses? 

()93. The Transvaal Commission's report 
of 1895 ? You have not read that ? — I have 
read that, Sir. 
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Mr. 694 (Mr. Thomson,) And I presume the 

^' l^fl^®^^' hardness of dolomite water is not always 

Deceniher 16, *he Same in dilTerent parts of the world ? 

1901. ' — Probably not. It depends upon the com- 

— position of the jipae, of course. 

095. You have made no local inspection 
of the intended Vaal River scheme ?— No,' I 
have not. 

(596. You are not acquainted with the 
sites where the dams are to be made?— Of 
course I have taken Mr. Cousens' drawings 
and the reports of .^certain other engineers, 
and I made my calculations from them. 
* 697. So your report is based entirely on 
the report of Mr. Cpusens ?— Yes. 

698. Yo have had no data of your own to 
go upon?— No. 

69^). {The Chairman.) Mr. Bennett, I think 
you stated in reading your report that 
accurate gaugings of the Vaal had been 
taken extending over many years? — Yes. 



7(X). Have you got those, gaugings ?— Mr. 
Cousens will have them. 

(The Chairmayi.) Perhaps Mr. Cousens will 
hand them in on behalf of the promoters. 

{Mi\ Bell), He has only those gaugings 
spoken to this morning. 

{The Qmirman,) Will he hand them in ? 

{Mr. Cousens,) I have not got them with 
me in writing. 

{Mr, Belly Mr. (Cousens will make a more 
detailed scheme regarding these details and 
hand it in. 

{The Chairman,) Yqu realise, Mr. Boll, 
that these gaugings go to the root of the 
whole scheme. You will hand them in to 
the Secretary as soon as possible. 

{Mr, Bell) Quite so. 



JOHANNESBURG TOWN COUNCIL. 

Mr. H. F. E. PiSTORius, called and examined: 



Mr- 701. (Mr, Lance, representingthe Johannes- 

H. P. K. Pis- burg Town C/Ouncil). Mr. Pistorius, you 
torms. g^pg ^ member of the Town Council ?— 1 am. 
Dectember 16, 702. And you • are an old resident of 
1901. ' Johannesburg ?— SincQ 1892. 
— . 703. Now, when this Commission was 
appointed, what was the first step the Town 
Council took with the view of bringing the re- 
quirements of the town before the Commission ? 
— They appointed a Water Committee. 

704. And of that Committee you were 
appointed Chairman? — 1 was. 

705. That Committee went very fully into 
the question and looked up various statistics 
upon it?— Yes. 

70(). They obtained statistics from England, 
America, and otlier South African towns?— 
They did, 

707. These statistics will be presented by 
the Town Engineer ?— Yes, the Town 
Engineer will give further details with 
regard to these. 

708. This Water Committee, after giving 
the matter very careful consideration, brought 
up a report for consideration by the Town 
Council ?— Yes, and the Town Council 
adopted the report, with certain minor 
amendments. 

709. What I want to get at Are the 
main points in that report adopted by the 
Town Council. Am 1 right in saying that 
this was the first point, that the water 
supply should be in the hands of some 

guDlic body supplying the whole of the 
and, and that the town supply should be 
in the hands of the Municipality ? — Yes, 
that was the principle laid down by the 
Town Council. 

710. The next that water should be charged 
for by rate and not by meter? — Ves, that 
was also a decision of the Council. 

711. That gardens in the town should be 
encouraged ?— Yes. That is very desirable, 
I think. 

712. That it is the intention of the Council 
to establish public baths, washhouses and 
slaughter-houses ?— Yes. 



713. Under the present circumstances of 
the town, what was the minimum daily 
supply of water that the Council considered 
it should have?— Fifty gallons per head per 
diem^ for the white population, and 30 
gallons for natives. That is the miniirium. 

714. The minimum under present circum- 
stances I — Yes, with the object of increasing 
it by ten gallons, if possible. 

715. {The Chairman). Ten gallons all 
round ? — Yes. 

716. {Mr, fjince.) That is to say that the 
present 50 gallons for whites and 30 gallons 
for natives should, if possible, be increased 
to 00 and 40 gallons ?— Yes 

717. Did the Council take into considera- 
tion a possible increase of population ! — 
They did, and they estimated that in the 
next five years the white population should 
increase \o 200,000, and the natives to 
80.000. 

718. Did you arrive at a basis of the 
present normal population ?— Yes, we did. 
The Committee went fully into that matter, 
and with the assistance of the old census 
and the number of buildings in the town, 
we fixed the normal population— that is, the 
normal population before the war— at 
100,000 whites and 60,000 blacks. 

719. Now this population you estimate 
will in live years probably increase to 
200,000 white and 80,000 blacks ?— Yes. 

720. So that you reckon that within about 
five years approximately 300,000 persons 
should be provided for?— Yes, that was the 
estimate of the Committee. 

721. And you also found from the 
statistics before you that the quantity of 
water required per head increased with 
the increase of population ?— That was so 
according to the statistics we had. 

722. {The Chairman,) You mean increased 
out of proportion ?— In proportion with the 
increase of population there was an increase 
in the amount of water consumed per head 
p6r diem. 
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7^. (Mr. lAince.) So I tliink you allowed 
for a further increase of 10 gallons per 
head when you camb to the Ii00,00l) 
population? — \es, that was the decision 
the Committee came to. 

7!24. {The Chairman,) Mr. Pistorius, you 
stated that you considered that while a 
public body should provide the water the 
Municipality should retain in its own hands 
the distribution '? — No, we want that for the 
town to be in the hands of the Municipality 
entirely. 

7!25. Exactly. So that seems to imply 
that in the mind of the Town Council there 
is some scheme of this sort, that there 
should be a public body conveying the 
water along the trunk line, from which 
the Town Council and any other munici- 
palities, and t' e mines, or groups of mines, 
should severally draw ^the water by meter, 
the public b()3y dealing with the Town 
Council, the mines, or the other munici- 
palities as wholesale consumers, and not 
troubling with what happened to the water 
after it had left the trunk line ?— That 
would be so if tlie water was drawn from 
a source tliat would tap all these places. 

726. The terms of the reference to the 
Commission imply that it should prepare a 
scheme to supply water to the Rand, and if 
the Town Council wisli to reitain in their 
own hands the distribution, it seems to nie 
to i'oUow, as a necessary consequence, that 
this public board would deal with tlie Town 
Council as a wholesale consumer, and have 
nothing to do with what happened to the 
water '?— Certainly, the Town Council* or 
Corporation would deal with the water from 
a certain point. 

727. So that you would be a vvliolesale 
consumer, and you would draw the water 
by meter from us, and pay for whatever 
you took ?— The public body would deliver 
lo us Irom a certain point, and after that 
th(» water would be entirely in tne hands 
of the municipality of the district. 

728. Similarly, the mines would take a 
supply and retail it to their customers ?— 
Exactly. 

729. Then, of course, under a scheme of 
that kind, the board would liave to (ix a 
price per thousand — whicli would as nearly 
as possible cover the cost of depreciiition, 
working expenses, and redemption— which 
it would charge its wholesale customers; 
and I presume if any balance were over it 
would pe distributed pro rata at tlie end of 
the year among tlie consumers ? — You 
mean that the profits arising out of a i)ublic' 
scheme at a certain c^iarge for the water 
should be returned to the consumers ? 
Tliat is a detail in the working of the general 
scheme. 

730. Primarily, your idea would be that 
the board would lix the price which you 
beUeved would cover all which had to be 
done ?— Exactly so. 

731. You can hardly prevent having a sur- 
plus, if you are prudfent. That would be a 
matter of detail ?— Yes. 
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732, Now, of course, we must accept the . Mr. 
figures of the Town Council as their require- ^- foruis^^* 
ments. We cannot challenge them, and it ^!^*" 
will be our duty, I presume, to frame a December le, 
scheme which would supply what you want. 
But I presume that the Council agree that 
it imposes on them an obligation to guar- 
antee to take that amount of water? — I do not 
think there will be any difficulty in that. 

7;i;i. You follow me ?— We estimate that 
for the present normal population we shall 
reipiire between six and seven million 
gallons, and that I see agrees very much 
with the figures already laid before the 
Commission. Mr. Willcocks also estimates 
that for the jjresent population we shall 
require between six and seven million gallons 
per diem. 

734. Yes. I believe your engineer is going 
to follow you ? — Yes ; and he has got 
statistics. 

735. We may take it tliat any d\udence he 
submits to us has been previously submitted 
to you ?— Yes; the wiiole of the suggestions 
he will f)resent to you have been presented 
to the Water Committee already. 

73(1 It comes to this, that he lias dis- 
cussed this question with you?— Y''es; being 
an engineer lie has got all these matters at 
his finger ends. 

737. You estimate that in five years your 
poi)ulation is going to be something like 
500,(KX). Now, having regard to the time 
that must elapse hefore this water scheme 
is elaborated, by us or by anybody else, it 
is pretty obvious that we must begin from 
the first to supply the amount you will 
re(|uiro at the end of tlie five years ?— No ; it 
docs not follow. You would make prepara- 
tions for the increase in your macliinery, 
but plant to cope with the full supply 
would not be put in at first. 

7;38. But recollect; according to MrGoch's 
evidence, it wouM have taken him from two 
to three years to lay on the amount of water 
he was prepared to sell. It is not likely to 
take us imich less than the same time, and 
it would hardly do for us to lay on the 
water and then, within twelve months have 
to duplicate the plant. What I mean is 
that by tlie time the work is completed we 
shall l)e drawing near to your five years' 
limit, so that 1 think that before the time of 
beginning to bring in the water the amount 
of the su])ply ought to be fixed? — That is 
quite an engineering (juestion, but I do not 
think it ought to take more than two years. 

739. We shall take two years. Suppose 
we say three years altogether .^— It depends 
on when a commencement is made. 

740. Say three years. How much water 
ought we to ])r6vide immediately at the 
end of three years without having to supple- 
ment the supply in twelve months' time. 
Do you follow me?— Yes, 1 follow you. 

741. It follows that we ought almost to 
have an estimate from you as to what we 
shall have to su])ply in three years' time? 
— Yes, that is so. Taking our present con- 
dition, where we have a very high-])riced 
water, we can still manage; and I daresay 
we could at the end of tliree years manage 
with a similar allowance. 
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Mr. 742. Do you think it would be true 

^* r ?-^^^^" economy to lay down a plant calculated to 

^^' supply what you will want in three years 

December 16, time with a knowledge that in two years 

1901. after that you have got to supply a very 

much larger ([uantity ?— No, I do not think 

it would be. 

743. It would partiallv depend on whether 
the main line of supply would consist of 
one set of i)ipes or two ?— Exactly. If the 
water had to be taken from different sources, 
the main pipes would not be 'similar. If it 
all had to come from one source, you would 
have a large pipe laid down at once. 

744. But even then two pines might come 
along the same track?— \es; but I am 
satisfied that if you take the water from 
the Vaal River and from another source 
you will have two hues of mains, and it 
might not be necessary to have both these 
completed at the same time. ^ 

745. Yoii mean to sui)ply from one source 
to begin with?— Yes. 

746. Even then you are confronted with 
the question of tlie pipe line along the 
Rand .'—You are, and for that reason provision 
should be made in the first instance for 
conveying a larger supply. 

747* So that even if you did not commence 
pumping water it would still be economy 
to lay down a pipe line to meet the require- 
ments at the end of five years .'—Certainly. 

748. Of course, as we just said, the Town 
Council being liable for the amount they 
ask us to supply, I suppose you have con- 
sidered the question from a financial, point 
of view, and are satisfied the town would be 
able to support this charge for 19 million 
gallons per diem?— It is 15 million gallons 
per diem, the maximum amount that is 
estimated for. 

749. Nineteen million gallons are proposed. 
Perhaps I am anticipating another witness. 
Yes, 19,200,000. My question, however, is 
general— whether the Town (biuicil had 
considered the matter from a financial point 
of view?— The Town Council are bearing in. 
view that' a general scheme of that kind will 
lay down water at a very much reduced 
price, compared with the prices paid in the 
part, and the consequences are that with a 
verv much increased consumption the town 
will not be taxed to a very much larger 
extent than they are at the pVesent time. 

750. I am going to suggest to another 
witness that it possibly means tliree-quarters 
of a million per annum. You think the 
town can stand that charge?— Yes, with the 
iucreased jurisdiction the town would be 
able to stand that very well. 

751. These figures that you give us for 
the expansion of the population are based 
on the present municipal area? — No. The 
present municipal area will hardljr hold the 
population w^e mention, and we will have to 
go beyond the present municipal limits. 

752. It is not a matter which comes directly 
before the Council, but have you any inlor- 
mation or the means of getting information 
of the probable population within the next 
five years along the Rand outside the muni- 
cipal area?— I don't think the Council have 
information on the subject. 



753. Has the Council formed any view as 
to what policy should be agreed upon in 
case of a shoVtage of the water at tlie 
disposal of the Public Board lor distribution 
between the mines and the town ? — I do not 
think the Council has come to any decision, 
but if there is a shortage you will have to 
do with a smaller quantity. 

75i. It is quite conceivable that the demands 
might be so great that they could not be met .' 
— If there is more than one large body to be 
provided the quantity available must be divided 
m |)roportion to their requirements. 

7;)5. So that you would perhaps consider 
it fair in such a case if shortage was dis- 
tributed j)ro rata on the previous consumption 
of the town ?— I do not think there are any 
sfeitistics which can be argued upon. 

750. Is this a question of statistics ?— I 
think it is so far as the consumption of 
water is concerned. 

757. Taking it from this point of view, 
the mines may say they will be reluctant to 
come into a scheme of this kind when they 
do not know where thej^ will stand in the 
event of shortage .'—I tfimk tlie mines in the 
past have been pretty well able to look after 
themselves, and in entering this scheme 
they will be able to satisfy themselves how 
they will stand. 

7^)8. Yes, possibly. The Council has not 
considered the question .^— No. 

759. I do not know that it would not 
facilitate matters if a definite ba^^is of some 
kind were agreed upon beforehand by the 
public body, and it occurs to me that the 
fairest basis would be the previous rate of 
consumption that any diminution should be 
in proportion to the amount previously 
consumed by each section. It is probably a 
point which the Council will consider, and 
if they have any suggestions to make they 
will lay them before the Commission.^— Yes. 

760. You see my point — that there will be 
no trouble if tliere is a previous agreement 
among the consumers on the point ? — The 
idea of the Council is to get a full supi)ly 
for the inhabitants of the town. 

701. (Afr. Brakhan.) You mention that the 
white population had been computed at 
100,000 inhabitants ?— Yes. 

702. You might be good enough to tell me 
what this includes .^ — ^The three mile area. 

763. From Market Square ?— Yes. 

764. Does it include the mines ?— Yes, taking 
in the mines witliin the three mile radius. 

705. What was the consumption in the 
year 1899 .'—I have not any idea. 

7()6. But would it not be well to compile 
some figures ! 

(Mr. Thomson.) It was just over 311,299,000 
gallons. 

(Afr. Srakhan.) I mean the amount per day. 

(Afr. Thomson.) That is a million gallons 
per day. 

767. (Mr. Brakhan.) Were there any out- 
side sources of sup[)ly .* — There was a very 
large area of the Municipality that was not 
supplied by tlie Waterworks Company at all. 
A good deal of Fordsburg and BraamYontein 
was not supplied. 
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768. Would it not be well to obtain some 
data as to the amount of water supplied in 
the past and the amount that will be 
required later ?— I do not think it will help 
you at all. The very fact of the water being 
iit such a high price restricts the use of the 
water, and 1 oo not think these figures 
would give you any basis to work on. If 
the water were not so high in price statistics 
might help you. You have seen from the 
evidence of Mr. Goch that he could supply 
water at half-a-crown, and we are practically 
paying 9s. or 10s. ; and therefore the statistics 
we rould get would not help you because 
the people have not had the opportunity 
of availing themselves of cheap and plentiful 
water. 

769. That is one element?— It is a very 
strong element, I think. If you had water 
at 2s. i)d. instead of 10s. or 9s. you would 
see a dilference in consumption. 

770. Of course, it would increase. I only 
wanted to ask whether data had been collected ? 
—It has not been possible to collect any 
data on this point that would be of any 
advantage. 

774. (M7\St. John Ckirr,) There is just one 
thing I would like to bring out. The Chairman 
asked you as to how the division of the 
water would take place in the event of a 
shortage of the general supply, and how you 
would apportion the water in this diminished 
ratio. Do yon not tliink it would be fair, 
sunposing the general water supply were 
reduced by 40 per cent., that you should 
reduce the supply to various wholesale con- 
sumers in the same ratio?— Yes; that would 
be fair, I think. Reduce the supply to the 
wholesale consumers by the percentage ' 
that was short. 

772. {Mr. Rouliot.) Mr. Pistorius, you told 
lis that the normal population is' 400,000 
whites and 60,000 natives. That is within 
the three miles radius from Market Square 
and embracing a certain number of mines ? 
—Yes. 

773. Can you tell me what area you have 
calculated to provide for the increase of the 
population to ;W0,000 ?— It naturally follows 
that the town must extend somewhere It 
must extend south and north of the Reef, 
and we expect the town will go out four or 
five miles instead of extending three. 

774. What basis did you take to estimate 
that the future population ol the town would 
be 1W0,000^?— We expect a very large influx 
of population as soon as normal conditions 
are resumed, and the area they will occupy 
will be north and south of the Reef as far 
as they can get dwelling sites. 

775. Is it a four mile radius, a five mile 
radius, or a ten mile radius from the 
Market Square ?— It is between four and 
five miles. 

776. You estimate that in a radius of 
four or five miles from Market Square, 
embracing east, west, north and south, you 
will in five years' time have 300,000 people 
settled ?— Yes. 

777. Therefore, all the mines which fall 
within that radius are included in your 
calculations ?— Yes, they are, naturally. 
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778. Among these 300,000 persons who Mr. 
will inhabit that radius can you give me ^- ^f^j^jg^*" 
any idea what proportion would be residing ^!!li*' 
on what we call to-day the mining area ?— December 16, 
No, we have not got an estimate of that at 
all. 

779. You see this is a rather important 
point to settle. The Town Council states 
requirements amounting to 49 million gallons 
per day to provide for 300,000 people 
residing within this radius of five miles from 
Market Square. Now you will have the 
Chamber of Mines coming forward and 
stating requirements for all their mines and 
proviaing for the domestic wants of the 
people on their mines, which will cover 
also a portion of what you have included ? 
—It is only a matter of reduction to obviate 
the same requirements being stated twice. 
The mines are not so thi(*kly peopled as 
the town and the out-lying parts of the 
town will be, and it is very easy to deduct 
from the total mentioned by the Town 
Council the proportion which will be 
necessary for the people on the mines. 

780. Then on the other hand, I would ask 
you whether you can tell mo what number 
of this 300,000 was provided for as residing 
on the mines '.'—According to the figures we 
took into consideration, the proportion 
residing on the mines is very small com- 
pared with the same area in the town. 

7<S4. So practically in your opinion the 
mining population which is provided for in 
the requirements which you nave stated is a 
very small amount? — Yes, it is a very small 
amount compared with the same area in the 
town. 

782. Now it has been indicated that the 
scheme will probably be that the water will 
be brought here through a trunk-pipe out 
of which the Municipality of Johannesburg 
on the one hand, and the mines or groups 
of mines and the other municipalities on 
the other hand, will draw their water, and 
it has been foreshadowed that the Water 
Board will naturally .ask for a guarantee 
for a minimum consumption. It is clear 
that, if the Water Commission bring for- 
ward a certain scheme based on the require- 
ments of tlie town and district, it will be 
necessary, in order to provide the machinery 
and capital required to bring here the 
quantity of water stated, that they should 
get some guarantee that the amount 
stipulated for will be taken, so that the 
water scheme becomes a feasible one. 
Therefore I take it that the Town Council 
will guarantee to take a certain quantity, 
the Chamber of Mines, acting on behalf of 
the mining companies, will guarantee a 
certain quantity, and the other municipalities 
will guarantee a certain quantity. Now 
take the case of the mines wnich you have 
included within the five mile radius. They 
are going to be provided for as included in 
the minimum amount of water which the 
Chamber of Mines will guarantee to take. 
They will be called upon by the Chamber 
of Mines to pay a proportionate share of 
the guarantee of the Chamber, and at the 
same time they will be called upon by the 
Town Council to pay a water tax to cover 
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Mr. the cost of the guarantee which the Council 
^ forhi/^^" ^^^ given. Don't you see that these un- 

^' fortunate mines which fall within the five 

December 16, mile vadius will liave to pay twice over for 
]^' water? — No. We have made no estimate of 
the water the mines are going to consume 
as mines. The mines will pay the public 
board for the water they use lor mining 
I)urposes, but the mine employees will 
come under the same category as the 
inhabitants of the town. 

783. There will not be two schemes. In 
their guarantee the mines will state the 
quantity of water they will recjuire for the 
mining operations, and they will make 
allowance for the water required by their 
employees for'domestic purposes. If there 
is no connection with the Municipal 
main to supply the residents on the mines 
tliey will not be called upon to pay the 
water rate ? — Tliat is a matter of arrange- 
ment. 

784. If they fall within your jurisdiction 
you will apply your rate to all? — At the 
same time you cannot expect to be paid 
for a service you do not render, and if the 
mines are not connected vdth the Muni- 
cipal supply how can you expect the 
employees to pay? 

785. You do not expect these unfortunate 
mines to pay twice ?— No, certainly not. 
That on the face of it speaks for itself. 

78G. (Mr, Kitzimjer.) You go on the basis 
that in five years the white population of 
the Rand will double ?— Yes. 

787. The question has been asked. "How?*' 
and I think the only answer you made was 
that the population * would increase. But 
has the Town Council any data to go upon 
in estimating such an increase of popula- 
tion J— Taking the increase in the past, we 
expect that we are well within the limit 
when normal conditions i)revail. The popu- 
lation increased in the |)ast in a greater 
ratio. 

788. It depends on' the year you take. 
I do not think the increase between 1894 
and 1899 is an increase which would 
warrant the increase vou estimate from 
now till 190G.— Why not? 

7B9. I go by the small increase of the 
mining companies. — I do not think that is 
a fair basis at all. 

790. What do you attribute the increase 
to it it is not to the mining industry?— 
That is right enough, but the increase of 
the population generally will be larger than 
the increase of the number of employees 
on the mines would seem to warrant. 

791. Where are they going to live .'— 
They must cultivate the land and use 
water. 

792. It strikes me that the municipal 
expansion which you expect is too large.— 
I think it is a very fair increase. 

79Ji. Another point is this. The Johan- 
nesburg Waterworks Company supplied 
Johannesburg— the town as well as the 
Town Council for street watering— during 
the last twelve months before the w^ar, viz., 



the year ending 30th June, 4899, vdth 337 
million gallons, equal to about 900,000 
gallons a day, including that used in street 
watering. Kow, don't you tliink that the 
inci'eased consumption per head per day 
that you propose to provide for is out of 
proportion ?— No. Take Maritzburg, which 
IS not a mining town at all. The engineer 
will tell you that the amount of water 
consumed per head per diem at Maritzburg 
is 54 gallons of the whole population, and 
that it is 58 gallons per head per diem in 
Durban. It cannot be said that there are 
many industrial institutions in these towns 
whi(*h take up a large quantity of water. 
It is all residential property arid they are 
consuming from 54 to 59 gallons, and they 
do not seem to have any surplus. 

794. 'Mr, Kitzinfier wanted to know on 
what basis the Council arrived at such a 
large increase in the amount of water to be 
^supplied per head of the population?— 
May I ask you how Berlin got on with 16 
gallons per head per day .' 

795. It is a verv clean town. Have yon 
ever been there? — Yes, there is plenty of 
sand there. 

790. I do not see why you should go from 
40 gallons per head to 40 gallons ?— As I 
have already pointed out to the Commission 
in the past the high price has i)revented a 
large quantity being used. 

797. Dosen*t it strike you that a huyc 
proportion of the population here would not 
use the water if it were given to them for 
notlung, and that there is a fair proportion 
who would use itindependentof the charge ? 
—You must bear in mind that the Town 
Council has a duty to the public to make 
them cleanly, and the more water that is 
used the less the death-rate. 

798. I quite approve of the object. I only 
speak oT the abnormal proportions of th(^ 
proposed supply ?— They are .not abnormal 
when we point out to you that the average 
in Maritzburg and Durban is 54 and 5S 
gallons respectively. Our estimate is not 
an extreme one. You must remember the 
climate we are living in. 

799. It has been the same durin^i; the last 
ten years. I am only contrasting your 
figures with those of the past. 1 thinlc the 
figures for the future put down by the 
Town Council are very high.— I do not 
think so. 

800. (The Chamnau.) Is there not one 
point that you have not made — that what- 
ever you are willing to pay for the water in 
tht^ past yon cQuld not get it?— There has 
been a scarcity, and we have suffered in the 
past, but the supply has been better during 
the last year or two. 

801. The Waterworks Company could not 
go beyond the three million gallons per flay • 
—No. I do not think they could have 
doubled the supply until the Znurbekoni 
scheme was started. \ 

(Mr, Kitzinger.) 1 can see no jusitification 
for your figures. \ 

( Witness.) Then we must agree lo differ. 
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Dr. W. T. F. Da VIES, called and examined: 



802. (Mr. Lance,) You ire a medical 
practitioner* in Johannesburg? — Yes. 

803. And have resided here for several 
years past?— Yes. 

804. And you are n member of the Town 
Council? — Yes.. 

805. Have you carefully considered this 
question of the water supply for the in- 
habitants of the town?— 1 have gone into it 
chiefly from a medical point ol* view. 

800. Now, can you tell us what your 
opinion is with regard to the requirements 
for domestic and trade purposes?— I think 
a fairly liberal allowance would be 30 gallons 
per head per day. 

807. Can you <rive us the details as to how 
you arrived at that ?— 1 shoujd reckon for 
(Irinking and cooking, 1 gallon; domestic and 
washing purposes, 6 gallons; water-closets (5 
gallons ; waste on water-closets — because 
there is always a certain amount of waste 
—2 gallons ; personal washing, 5 gallons ; 
baths, 5 gallons; trade puri)oses, about 5 
gallons. 

808. That makes up the total of 30 gallons 

Eer head per diem for domestic purposes, 
[ow there are some other points to be con- 
sidei'ed, are^there not ?— Yes. 

809. Can you mention tbem ! — I should 
say that you want the balance of the water 
for streets and gardens. I understand that 
the acreage of the streets is a very large 
one, and that, not only on account of the 
acreage but also on account of the dryness 
of the atmosphere, they require very much 
more water, and more frequent watering 
than in English towns. Then there is a 
very much larger proportion of animals, 
horses and carriages in this place than in the 
ordinary normal town, which would neces- 
sitate more water. Then, again, there are 
the public wants, such as wash-houses and 
public baths, which will take up a con- 
siderable amount of water; and I reckon 
that the extra amount over the 30 gallons 
per head which 1 have mentioned would be 
between 15 and 20 gallons per head, making 
a total of roughly from 45 to 50 gallons per 
head of the population. 

810. Y'ou consider that the minimum re- 
(uiirements on the present basis i — 1 consider 
tliat a very fair allowance. 

811. Now, do you know that statistics 
have shown that as the population increases 
the amount of water per head increases? 
Is that correct ?— 1 believe that is generally 
stated as a fact. 

812. Are there any diifei'ences to be pointed 
out in the habits of the people here and in 
an English town in regard to the require- 
ments of waler ? — I should say, speaking 
generally, that they require a*^ good deal 
more water here. They partly require 
more because it is a very dilVerent climate. 
I do not think you can compare Johannes- 
burg with any English town in deciding on 
a basis for water supply. The whole con- 
ditions of life ai'e dillerent. The people, 
taking theui all round, arc of a better class, 



and a very much more cleanly people, and ^^J^- 7^- ^• 
I think tney use more water. If they do •^^^'*'- 
not use more water they certainly ought December i6, 
to do. i»oi. 

813. 1 may take it that you approve of 
the principle of supplying water by rate rather ' 
than by meter?— \es, 1 rather think I do. 

1 do not know suHicient to give you a 
decided answer, but my own impression is 
that it is a better method of supplying it, 
because you are more likely to get a 
sufficiency of water used. 

814. And shouldn't it he laid down as a 
principle that there should be enough water 
for people to w^aste it .'—I would put it in 
this way, that I do not think the poj)ula- 
tion is having enough water unless water is 
wasted. 

815. And it is of first importance to the 
town, is it not, that the water supply should 
be constant.' — Yes, certainly; not inter- 
mittent. 

816. And that it should be sulliciently 
pure not to need filtration?— Certainly. 

817. Now, while on this subject, can you 
state what, from your point of view, are 
the relative merits of water from the dolomite 
and surface water ? We have had a little 
evidence on that point this morning .'—Speak- 
ing .prima facie^ dolomite water, which comes 
from underground, is a great deal purer. 
If you get surface water from an area which 
cannot be contaminated I regard it as good 
as any other from a health point of view, 
but the area muf^t be protected so as to do, 
away with any risk of contamination. 

818. Is the presenceof lime injurious from 
a health point of view ?— Not a certain 
amount of it. 

819. Then, to sum up, you think th^t a 
water supply should be unfailing, that it 
should be plentiful, that it should be con- 
stant, and that it should be clieap?— Yes, 1 
think these are tlie four princii)al points. 

820. Just a word on another point in 
regard to Mr. Willcocks' evidence. Mr. 
Willcocks rei'erredto the question of a sewer- 
age scheme for Johannesburg, pointing out 
that in his view such was not necessary. 
Would you give us your opinion ? — 1 think 
Mr. Wilcocks is entirely wrong, and 1 should 
like to say here what 1 have said before, 
that I consider Mr. Willcocks in giving 
evidence on a matter of that kind was quite 
unjustified in his remarks, because he was 
not a sanitary expert, and, as lar as 1 re- 
member reading his evidence, he did not 
give an answer to the (juestion asked. He 
said he did not tliink a sewerage scheme 
for Johannesburg was advisable. 1 do not 
think he has any special experience of 
sewerage schemes which would justify him 
in giving an opinion which is contrary to 
the generally accepted opinion of ordinary 
experts now-a-days. 

821. Then we may take it that you con- 
sider it essential to the health of Johannes- 
burg that we should have a sewerage scheme ! 
— Cei'taiulv. 
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i)T. T. w. F. S2-2. Mr. Willcocks referred to the danger 
Davies. f^Q^ soakage of the sewaee. Can you say 

December 16, ^"Vthing about that ?— As lar as I know the 
1901. ' only water supplies which are supposed to 
— be at all feasible for Johannesburg come 
from many miles to the west of the town — 
I believe I am right in saying that— and the 
natural outfall of any 'sewerage scheme 
would, I think, be to the east. And the 
distance between the two points would, I 
think, be between fifteen and thirty miles, 
and it would be ridiculous to talk of con- 
tamination at that distance. 

823. You consider that the distance of 
twenty or thirty miles precludes the possi- 
bility ' of contamination ?— Yes. Besides that, 
if there was any danger of contamination 
the sewage could be treated in such a way 
that if some of the effluent found its way 
into the water supply it would do no harm. 

82i. (Mr. Thomson,) You base these 
figures on the assumption that a sewerage 
scheme is in operation?— Absolutely. 

825. In the meantime when there is no 
such scheme the requirements would be 
less?— I would not knock off more than 
seven gallons. 

826. You think it would not be advisable 
to have a waste of water in the streets 
until you have a sewerage scheme? — No. I 
tliink there is such a thing as too much 
water being used until you have the means 
of carrying it off. 

827. Until yoa have the means of carrying 
off tlie waste water ?— I think it woulcl be 
advisable to correct waste. 

■ 828. I would like you to define what you 
nipan by waste?— Tlie present waste water 
is cai'ried away by slop buckets. If you 
iruneased the consumption from 40 to LO 
}jfaIlons it would be impossible to carry off 
the waste. 

82*.). And it would soak into the streets? 
— Yes. 

830. What is the amount of water per 
liead which would be injurious iif it was 
not carried away by sewerage?—! cannot 
say. 

8;il. Would you say that 20 gallons per 
head would be injurious if it were not 
carried off?— No, I don't— you must not 
make too much of this point — for this 
reason, that if you have a large amount of 
water you lessen t!ie strength of the slops 
and filth in solution, whicli, therefore, will 
not do so much harm as the concentrated 
filth tliat you have in the town at the i)re- 
sent time. 

832. With a supply of 10 gallons per 
head ?— Yes. 

833. The sewerage being carried to the 
east and the water coming from the west, 
you would have a difference, you sav, of 25 
miles ?— I speak without the book. 

834. Will you tell us the points you have 
in your mind ?— I have a very h*azv idea 
where these dolomitt^ formations at ' Won- 
derfontein are. 

8;i5. Did you have Wonderfontein in your 
mind ?— No,* I did not. I believe Wonder- 
fontein is much further. 
5a 



830. {The Chairman.) Dr. Davies, the 
answer you gav^ to Mr. Thomson seenas 
rather to call for a revision of your figures. 
You gave us certain details and you arrived 
at 50 gallons per head as the amount of 
water required., Would you say that it 
would be unsafe to use any portion of that 
until you have connected the town with 
a drainage or sewerage scheme or both ? — 
No, sir. What I say is that I think you 
can knock off G gallons for water closets 
and 2 gallons lor waste on W.C.'s. I think 
you could do with a certain amount less 
for personal washing and baths. 

837. That all depends on the individual, 
and is not under our control?— No. But at 
the present moment there ai^e certainly not 
40 gallons used on personal ablutions and 
baths. 

838. I am only going on the one point of 
its not being carried away. You would at 
present limit the amount used on baths and 
street watering? — No. 

839. You have no control over them of 
course? — No, but they control themselves. 
One of the reasons why people don't use 
water more freely here is because thej can- 
not deal with it. In the suburbs which do 
not contain so many houses the difficulty is 
not so great because they can run the waste 
water out into the gardens; bfit here in 
town they cannot do this, and they cannot 
flood the streets. Consequently the present 
state of affairs is detrimental to their using 
as much water as they would otherwise. 

840. What would be the effect of that?— 
A reduction of 13 gallons per day. 

841. You only allowed ten ?— There would 
be the eight gallons put down for W.C.'s 
and five gallons of the amount for baths. 
That makes 13 gallons. 

842. Until sewerage and drainage are pro-, 
vided we can take off 13 gallons from your 
amount?— Yes, for the absolute wants of the 
people. 

843. I thought you stated 50 gallons as a 
minimum ?— That question was asked me 
whether that would be a minimum, and I 
answered that it would be a very fair 
supply. 

814. I take it you would not go so far 
from a health point of view as to say ,that 
70 gallons are necessary?— I give you my 
opinion purely from a medical point of view, 
and I am stating what I consider a fair 
amount. But the more water the town uses 
the better. 

8i5. And perhaps we may take it as a 
reasonable assumption that the town will 
not consume the outside limit which has 
been suggested by others ?— I have not heard 
the amounts which they have suggested. 

846. I understood you to isay that w^e 
cannot expect the town to use the amount 
which it would otherwise use until we have 
drainage and sewerage ?— No. 

847. The question has been raised of rate 
versus meter. Have you considered the 
Cay)otown system of rate plus a minimum; 
that is to say, whatever you use you have 
to pay a minimum rate, and after that pay 
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by meter. Don't you think that sutficient 
water, from a health point of view, would 
be used under Ruch a system, and that it 
would restrain the extravagance of people 
who would otherwise keep their taps runnmg 
all day? Don't you think there is something 
to be" said for the combination ?— -I think the 
system is very good, provided the minimum 
is large enough. 

&48. Exactly. Don't you think it would 
restrain the desire of people to get the most 
for their money even tnough they waste it ! — 
Certainly. That, however, is not the point 
I meant 

849 You think this system would be 
sufficiently safe from the health point of 
view ?— I think so. 

850. I think you said that it was an abso- 
lute necessity that the water should be so 
pure that it would not require filtration?— I 
said it was advisable. 

851. But you hardly expect to always get 
water so pure ? — No. 

852. On the question of dolomite vet'sus 
surface water, I take it you are drinking 
dolomite water in town?— Yes. I take it 
you are referring to what I said with 
reference to surface water from a catchment 
area. 

&>3. I thouglit somebody put the ques- 
tion as to whether dolomite water was 
good to drink, the suggestion being that 
surface water was better?— I was referring 
to surfa(*e water from a catchment area and 
not from rivers. 

854. I take it that the dolomite water that 
you are drinking in Johannesburg 'to-day 
IS good and that you have no fault to finci 
with it .'—Oh, no, it is very good. 

855. And the salts it contains have no 
injurious elfects on the population ?— No. 

85G. (Mr. Rouliot) You are in favour of 
a sewerage scheme.— Decidedly. 

857. Is that only on the point of principle, 
because it is generally held that sewerage 
is desirable; you have not gone into the 
question from an engineering point of view 
to see if it is feasible ?— I do not think that 
is a question to be considered, because a 
sewerage scheme can be introduced in any 
town provided the work is properly con- 
ducted. 

958. You have not thought out what the 
cost will be ?— No. 

959. And have you thought what you 
will do with the jproduct of sewage when 
it is delivered ?— There are two methods of 
dealing with the sewage— either by means 
ot" sewage farms or by subjecting it to 
treatment so as to render the effluent pure 
and allow it to run into the ordinary 
streams in the country. 

8()0. There are other means which have 
come into use lately, such as the Liernur 
svstem?— Yes. 



861. If any such system were adopted Dr. t. w. f. 
here would the quantity of water required D^vies. 
be less than you have stated? — A little, but December ir>. 
not very much. The amount of water that looi. 
is used for water-closets is not so great as — 
to make such a large amount of dilTerence. 
There is a very much larger amount of 
water being used lor other purposes in a 
town of this size, and it seems to me 
ridiculous to cavil over five or ten gallons 
per head per diem. One has an oppor- 
tunity here to make this one of the 
healthiest towns in the world by means of 
a good sanitation scheme and a "good water 
scheme, and to go into the matter with 
any niggardly ideas, such as trying to do 
with as small a quantity of water as possi- 
ble for the use of the community is a great 
mistake. 

802. I have heard it said— of course I am 
no exfjert— that opening up new ground 
for building sewers may introduce fresh 
germs of disease not known before ?— I <io 
not know of any such cases. 

863. (A/r. SL John Carr.) There is one 
thing I would like to ask you — I think it 
has been brought out generally — and that 
is whether you do not think that there 
would be a greater chance for an improve- 
ment in the health of the town by the 
adoption of a large supply such as you 
suggest than by having the smaller (juantity 
which you mention? — Certainly. 

864. (Mr. Quinn.) Were you a member 
of the Transvaal Medical Society in 4896? 
— I have been trying to find out. I have 
been a member of the Society— yes. 

865. Were you a party to this resolution ? 
—I was trying to find out, but I cannot tell 
you. 

866. The Transvaal Medical Society then 
stated that they considered 40 gallons per 
head necessary for the inhabitants of Johan- 
nesburg.— I have a sort of idea I was either 
in gaol or in England at the time the 
resolution was passed. 

867. I don't think you were in gaol then 
—at least not here. Do you agree with 
that statement, Doctor?— I do not know if 
they had any thought of a sewerage scheme. 
They passed a resolution, and in that re- 
solution stated 40 gallons per head as a 
minimum quantity. 1 think they based that 
on the average amount used in English 
towns, and that was considered by tlie 
authorities of that day a liberal allowance. 

868. That met with your approval ?— For 
England, yes. 

869. For this place— I say that with a 
sewerage scheme you would do better with 
more than 40 gallons. 

870. Apart from that, they recommended 
40 gallons ?— Yes. 

The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



FOURTH SITTINO. 



CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



MONDAY, 30th DECEMBER, 1901. 



Present: 

6. V. FIDDE8, Esq., C.B., Secbktary to the TEAssvAAt, AoMtNisTBATioN (Chairuan). 

A. BRAKHAN, Esq., W. St. JOHN CARE, Ksq., 

B. KITZINGER, Esq., J. W. QUINN, Esq., 
W. McCALCTTM, Esq., G. ROULIOT, Esq., 

G. CRAIG 8ELLAR, Esq., Secbetart. 



JOHANNESBURG TOWN COUNCIL {Cmitinued). 

(The Chairman.) Mr. Lance, we will take your evidence first. 
{Mr. Lance.) Very well, I will call Mr. -Andrews. 

Mr. GEOWiE Samuel Burt Andrews, called and examined: 



Mr. 871. (Mr, Lance,) You are the acting 

G. 8. B. An- Town Engineer ?— Yes. You have resideq 
i!!.®' in Johannesburg for a considerable time ?— 
December 30, For eleven years. 

1901. 872. And during portion of that time you 

have been engaged in the Tov^n Engineer's 
Office?— Yes; eight years. 

873. Under instructions of the Town 
Council, you have considered the position 
in regard to the requirements of Johannes- 
burg in the matter of water? — Yes. 

874. You have gone very carefully into 
the matter?— Very carefully. 

875. And in doing so you have borne in 
mind certain lines of policy whi^h have 
been laid down by the Council? — Exactly. 

•876. These are, I think, that the future 
water supply of the town should be by 
means of a public bodv, the distribution 
being in the hands of the Town Council? 
—Yes. 

877. That water should be supplied by 
rate rather than by meter?— Yes. 

878. And that the use of gardens should 
be encouraged? — Yes. 

879. And that the Council will supply public 
baths, wash-house.s, and slaughter-houses, and 
that there is a possibihty of a water borne 
sewerage scheme being adopted ?— That is so. 

880. All these you have considered ?— Yes. 

881. You have made enquiries as to the 
quantity of water taken in different towns 
in South Africa, have you not?— Yes, I have. 

882. Now, will you tell us what you find 
is the consumption in Pretoria per head of 
the population ?— In Pretoria the consumption 

§er innabitant is 64 gallons and for gardens 
[) gallons. 



883. Will you explain how the supply for 
gardens comes to be mentioned separately 
in Pretoria?— It is mentioned separately be- 
cause we want to go on the same principle 
in Johannesburg, to encourage the use of 
water for gardens 

884. Yes, but they have a separate dis- 
tribution in Pretoria for gardens, have they 
not?— Yes, they have a separate distribution. 

885. That is how you are able to get the 
figures separately? — Yes. 

886. So that in Pretoria you have &4 
gallons per head for ordinary purposes and 
oO §[allons per head for gardens? — Yes, 
making a total of 14i gallons. 

887. In Durban what do you find? — In 
Durban the daily consumption is from -54 
to 58 gallons per head. 

88S. In Maritzburg? — And in Maritzburg 
42 gallons per head. 

889. In Capetown? — Capetown 29 and a 
half gallons. 

891). Bloemfontein ?— Seventeen gallons. 

891. Port Elizabeth?— Thirteen gallons. 

892. East London ?— Thirteen and a half, 
gallons. But the reason the supply per 
head is so small is on account of the 
scai'city of water in those particular towns 
last mentioned. 

893. You know that there is a special 
scarcity of water in Port Elizabeth and 
East London?— Yes. 

894. With regard to Bloemfontein being 
somewhat low can vou give anv explana- 
tion?— So far as I Iknow Bloemfontein has 
only quite lately gone in for a water supply. 

895. And the price there is somewhat 
high?— The price is very high, I believe. 
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896. What* is the price at Bloemfontein ? 
—5/- per 1,000 gallons. 

897. That, for a population like Bloem- 
fontein, is a high charge? — Yes, it is a higli 
charge. 

898. You have also obtained some sta- 
tistics, have you not, as to the average 
consumption of water in large American 
cities?— Yes, a large number of statistics as 
to the amount of water used per capita in 
the United States. 

899. (Mr, Lan^ce,) I put in this statement* 
which has been prepared by Mr. Andrews. 

(To witness,) I think you deal, in this 
statement, with all cities in the United 
States with a population of over 60,000?— 
Yes, that is so. 

900. And the average for the number of 
cities given is 103 United States gallons, or 
86 Imperial gallons per head ?— That is the 
average. 

901. But the figures range in some cases 
a good deal higher?— Yes, in one case the 
consumption is 238 gallons per head. In 
Chicago it is 140 gallons. 

902. Now, in these statistics, you also show 
the population per house connection, that is 
per leading of these American towns ?— Yes. 

903. .And in cases where you find a large 
number per leading there the consumption 
of water per head is low?-— Yes, compared 
with the others. 

904. And vice versa? — And vice versa. 

905. That goes to show, does it not, that 
where the population is of the better class, 
with only a few to each leading, there the 
consumption of water per head is high? — 
Yes. 

906. Then you also obtained gome statistics 
as to the way the number of gallons per 
head increases with the increase of popula- 
tion ?— Yes. 

907. And you have made some extracts 
from Mr. Fanning's work? — Yes. Mr. 
Fanning, in his treatise on hydraulics and 
water engineering says: "In the New 
England towns and cities the daily con- 
sumption and waste of water, according to 
population, is approximately as follows: 
Places of 10,000 population, ' 35 to 45 U.S. 
gallons per capita ,'^ places of 20,000 popula- 
tion, 45 to 50 U.S. gallons per capita; places 
of 30,000 population, 45 to 65 U.S. gallons 
per capita; places of 50,000 population, 55 
to 75 U.S. gallons per capita; places of 
75,000 and upwards, 80 to 100 U.S. gallons 
per capita." 

908. You have also got some statistics-]- 
from Mr. Fanning as to the increase in the 
consumption of water consequent on the 
legitimate use of water in diiferent towns? — 
Yes, I have a list here. For instance, in 
Boston, in 1866, they were using 55 gallons, 
and this increased in 1890 to 105 gallons. 
Here is a remarkable case in Cleveland 
where they commenced with 8 gallons in 
1857 which increased to 106 gallons in 
1890. 

* See Appendix F. 1. 
t See Appendix F. 2. 



909. Then you have also obtained some Mr. 
^statistics on the rainfall in Johannesburg ^- ^- ^- ^^' 
Irom 1889 to 1901 ?-Yes. _ ' 

910. And -{-statistics about evaporation? — December so, 
Yes. The average rainfall per annum in ]^- 
Johannesburg is about 29 ihclies and the 
evaporation about 62 inclies. 

911. (The Chairman,) Sixty-two inches?— 
62 inches. 

912. (Mr. Lance,) Would you explain what 
that evaporation of 62 inches means ? — The 
evaporation gauge was placed on a sheet of 
water with a varying depth up to 12 feet. 
I have no data as to the evaporation from 
the earth. 

913. It is evaporation from a sheet of 
water about 12 feet deep and you found that 
62 inches evaporated in a year?— Exactly. 

914. It is very nearly 50 per cent, of your 
total quantity of water, but iiot quite?— 
Yes. 

915. The white population of Johannes- 
burg, T believe, is composed largely of 
people of the better class?— Yes, I consider 
it is. 

916. Can you give us any idea of the 
number per leading at present? — The num- 
ber of inhibitants per leading in Johannes- 
burg? 

917. Yes.— I believe that is given in the 
evidence contained in the Concessions Com- 
mission's Report. The number of leadings 
in Johannesburg is given as 4,893, and if 
you take 10 persons to a leading, which I 
think is a rather high number, it gives 25^ 
gallons per head per day. 

918. That is what is being supplied at 

? resent by the Water Works Company?— 
es. That is taking it on a maximum basis 
of Ij million gallons per day, because the 
amount given for town consumption and 
street watering is 337,343,772, and if you 
divide that by 365 it gives 924,229 gallons 
per day, but that does not represent the 
maximum quantity consumed. 

919. You have given the number of lead- 
ings and the quantity of water supplied by 
the Water Works Company. Are there 
any districts which the Water Works Com- 
pany does not supply?— Yes, several. 

920. Will you just mention them?— There 
is Fordsburg for instance, that is not being 
supplied with water. They have just lately 
put a main down there which does not come 
into these calculations. Then there are 
the Locations, Burghersdorp, and, I cannot 
say for certain but I believe, a large - 
proportion of Braamfontein is supplied by 
wells. 

921. Park Town?— Park Town is not 
supplied by the Company, nor any of the 
townships outside the present jurisdiction 
of the Council, such as La Rochelle, Turf- 
fontein, Rosettenville, and Booysens. 

922. So that if we take the present 
normal population at 100,000 it is not fair 
to divide that into the quantity of water 
supplied by the Water Works Company 
and say the result is the average consump- 

* See Appendix F. 3. 
t See Appendix F. 4. 
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Mr. tion per head?— No, it is not While we 

G. s. B. An- are on that subject I should like to mention 

drews. ^Y^^^ according to the renort of the Water 

December 80, Works Engineer, in 1804, the maximum 

1901. quantity of water used was 884,00 ' gallons 

per day, or '29^ gallons per head of the 

population. 

923. That you have found from the 
records of the town office? — It is from a 
paper read by the Engineer to the South 
African Society of Engineers and Architects. 

924. By the Water Works Engineer?— 
By the Water Works Engineer. 

925. (The Chairman.) You mean of the 
population actually supplied? — Yes, Sir, not 
on the whole population. 

926. (Mr. Lance,) You have referred to 
the class of population here as indicating a 
larger requirement per head than the 
average ?— Yes. 

927. There are also other reasons, I 
think, which tend to a large supply per 
head of the population being necessary in 
Johannesburg? — Yes. Of course, one of the 
chief reasons is on account of the dryness 
of the atmosphere. It is a very dry climate, 
and. naturally, the requirements for street 
watei'ing are very much larger than in any 
ordinary town. 

t)28. And a large proportion of tlie popu- 
lation consists of adult males ? — Yes, I 
should say so. 

929. That is to say, there is a smaller 
proportion of children than in other towns? 
—Yes. 

930. Then there is a large proportion of 
animals? — Yes. According to the census 
taken in 189G there were over 11,242 
liorses, mules and asses, and 2,500 horned 
cattle, and I liave based my figures on those 
returns. 

931. So the assumption is that the number 
of animals in Johannesburg is in excess of 
those in an average town '? — I should cer- 
tainly think so. 

932. And the number of carriages and 
vehicles is also larger? — Yes, I think the 
proportion here is greater than in other 
towns. 

033. And these would require water? — 
• Yes, for washing purposes. 

934. Would you tell us what you esti- 
mate the requirements at under jiresent 
conditions per head? — At present I think 
it would be wise to provide 60 gallons per 
head per day for the white popmation, nnd 
40 gallons per head for the Natives. 

935. And with a view to future require- 
ments, should those figures be increased? — 
Yes, I think, after takmg into consideration 
the statistics which have been brought 
forward, we ought to allow at least iO 
gallons extra over and above these totals, 
say within the next live, years. 

93(3. Will you tell us what you consider 
to be required for domestic purposes ?— For 
domestic purposes 30 gallons, and that is 
borne out by the medical witness. 

937. Can you give us some details of 
that ?— These details are given by the med- 
ical evidence. 



938. You have seen the evidence given 
by Dr. Davies ?— Yes, and I agree with the 
details given by him. 

939. Then the requirements, in addition 
to those for domestic purposes, are what? — 
Streets, public parks, fire brigade, etc, 7 
gallons; wash houses, baths, slaughter 
houses, etc., 5 gallons ; horses, cattle, carriages, 
dogs, etc, 2 gallons; gardens, 16 gallons, 
making a total of 60 gallorts per head for 
a population of 100,000 whites, with a pro- 
posal to increase the amount by 10 gallons 
per head if the population reaches 200,000. 

940. In these hgures you have ^ven us 
you estimate the amount required at (30 gallons 
per head? — Yes, and I should like to men- 
tion that the amount is inclusive ol the 
percentage for waste. 

941. You think the streets in Johannesburg 
are exceptionally large in area?— Yes, they 
are. 

942. Can you give us some details of 
mileage?— The total mileage of the streets 
in Jonannesburg is 20^1^ miles, with an 
average width between the foot-paths of 
say, 33 feet. That is the portion that will 
require watering. It gives a total area of 
apnroximately 4,137,500 square yards. 

943. How does this compare with some 
other towns, say Glasgow ; I think you have 
some statistics about Glasgow ?— Glasgow, 
with an area of l&i square miles 
or double that at present included in the 
Johannesburg Municipality, has, I believe, 
181 miles of streets, so that the proportion 
is very different. 

944. Yes, can you give us some idea ol 
the proportion ? — The proportion is more 
than double in Johannesburg. 

945. That is to say, you have more than 
double the street area here than you have 
in Glasgow ?— Yes. 

94(). What proportion of the street area 
do you estimate will require watering 
daily ? — At present? 

947. Yes?- 1 think we ought to try to 
water at least one-third of the present area 
of the streets. 

948. And how many times a day?— Three 
times a day. 

949. That is except when there is an 
elTective rainfall ? — Yes. 

950. (The Chairman,) Do you mean that the 
remainder should receive no attention ?— No. 
The idea is that two-thirds of the streets 
are not, in the strict sense of the term, 
streets at the present time although they 
are .shown on the maps. 

951. You would not at all water the other 
two-thirds ?— No. 

952. (Mr. Lance.) That is to say, they are 
not formed streets ?— They are not formed 
streets. 

953. And as the population increases a 
larger propoition of these streets will be- 
come formed ? — Yes, long before we get a 
population of 200,(KX) it is probable that 
the who'e of these streets will be formed. 

954. When we have a population of 
21X),000 whites, what proportion of this 
area you have mentioned will then require 
to be watered?— About one-half. 
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955. And the number of days of tlie year 
on which you estimate the watering will he 
required?— I put it down at 300 days. 

956. That is gathered I'rom your experi- 
ence extending over several rears past ?— 
Yes. 

957. These figures you have given will 
require a quantity of water equal to five 
and a half gallons per head?- Yes, 555,000 
gallons, which gives approximately five and 
a half gallons per head of the population. 
There is another point here that I omitted 
to state, viz., two gallons are added for Fire 
Brigade, public parks, etc., which bring up 
the amount to 7 gallons. 

958. Then public baths, wash houses, and 
slaughter houses? — These are put down at 
5 gallons per head of the population. 

959. You estimate they will require that? 

■ X es. 

960. Can you give some reasons for that 
being somewhat high? — Yes, the demand 
for water in this country is greater than 
in other countries. I think more washing 
of clothes takes place, and generally speaking 
I think that the water supply should be 
very much greater here than in most 
towns. 

961. Can you tell us what the practice 
hitherto has been here with regard to the 
washing of clothes?— The practice hitherto 
has been to allow the washing to be done 
in rather filthy sluits. 

962. It has been taken away to a large 
extent? — Yes, outside the town. 

963. And the intention now is to supply 
public wash houses to deal with that? — 
Yes. 

P64. Now take horses, mule.^, cattle and 
other animals, and carriages? — For horses, 
etc., I have allowed 40 gallons per day, and 
for cows and oxen 44 gallons per day. I 
have some details in connection with the 
requirements of animals which it might be 
well to give: — 

Horse 

Mule 

Pony 

Ass 

Cows 

Oxen 

965. And these work out at what you 
have given per head of the population? — 
Y^es. I think mv figures are quite low 
enough, becase number in his work on 
Waterworks gives the amount of water for 
horses for drinking and washing at 46^ 
gallons. I have only allowed 40 gallons. 

fK)6. You have given for gardens, I think, 
46 gallons per head per day, can you give 
us some data how you arrive at that? — It 
is very much under the Pretoria figures. 
With regard to gardens it is difficult to 
arrive at any exact area but I estimate 
after careful consideration that on a pop- 
ulation of 400,000 whites it would be fair 
to take about one-sixth of the whole area 
of the town, less the roads, increasing to 
one-third for a population of 200.000 whites ; 
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this leaves an area of about one scjuare Mr. 
mile. Allowing for watering this to the ^^- ^- ^' z^"- 
extent ol" only double what is put on the 'j^^- 
roads, 4,000,000 gallons are required at the Decerabcrso, 
present time, giving 4() gallons per head of i^^^- 
the white population. 

967. On the present basis of the white 
population ?— Yes. 

968. So that you have allowed for j)utting 
on gardens double what is [)ut on the roads, 
and that brings it up to 46 gallons per head 
per day ? — Yes. 

969. You are aware that a very much 
larger quantity than this is frecjuently used 
on gardens?— I should think so. 

970. I see you have given 40 gallons per 
head for natives. Do you consider that to 
be within the mark?— I think it is a very 
fair estimate for natives. It might be quite 
sufficient but still I think it ought to be 
provided foi* them. 

974. And if there should be any margin 
over from that it will be fully taken u|) 
by other requirements? — Yes, 1 should 
think so. 

972. Then the further 40 gallons per 
head per day, which you estimate as re- 
quired in the future— you consider that to 
be warranted by the statistrcs you have 
already put in ? — I think it is very reason-^ 
able. 

973. Y'ou have seen the evidence given by 
Mr Pistorius in regard to the population? — 
Y'es. 

974. Do you agree with that? — Yes. 

975. Can you tell us how the present 
normal populafion at 400,000 has been 
arrived at? — Well, the population has been 
arrived at partly from the census of 4896 
and partly from the number of houses 
built since that time. 

976. And you have taken the average 
number of occupants per house, havn*t 
you?— Yes. 

977. I think you have taken it at five 
occupants? — Yes. 

978. Which you. consider to be correct ? 
—Yes, I think five is quite a reasonable 
number to take. 

979. • So that that would bear to some 
extent on the statistics put in of the 
number of persons per leading ?— Yes, but 
in counting the number of persons per 
leading I allowed 40. 

980. What I mean is this: That you will 
have a comparatively small number of 
persons per leading? — Yes. 

984. And you estimate that the present 
normal white population may double within 
the next five years?— I think it is very likely. 

982. And the black population increase 
to 80,000?— Yes. 

983. Making a total of 280,000, or possibly 
300,000 ?— Yes. 

984. When the population reaches that 
figure, what will be *the total quantity of 
water required per day ? — 49.200,0(30 gallons. 

985. You have heard the evidence given 
by Mr. Willcocks of the advisability of ob- 
taining supplies from dilTerent sources. Do 
you approve of that ?— I think it is a very 
good idea to have the water brought in 
from other than one source. 
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Mr. 986. And from the point of view of the 

G. s. B. An- town especially, you consider it desirable 
(H^s. ^1^^^ water should not need filtration?-— 
December 30, Certainly, if possible. 

]^' U87< Can you form any opinion as to the 

desirability of water I'rom the dolomite or 
other sources ?— From a town point of view 
1 think the water from the dolomite forma- 
tion is very good water and is quite suitable 
for ordinary purposes. 

988. Do you consider it would be better 
for town purpo:-es than water supplied from 
the Vaal River or surface drainage ?— No, I 
would not like to say that. 

989. On the question of the sewerage 
scheme, you heard what Mr. Willcocks said. 
Did you agree with him? -No, I did Bot. 
I think it very desirable indeed that we 
should have ^ a water carried sewerage 
scheme if possible. 

990. Mr. Willcocks referred to danger of 
percolation with the sewerage system. I 
supi)ose you do not agree wdth him witff 
regard to that? — Certainly not, because the 
area of the portion of the ground from 
whore you wfll probably take your water 
would not be affected by that at all. 

991. (Mr\ C. r. Thomson, representing the 
^ Johannesburg Waterworks Company.) What 

are your quahfications do you say. Mr. 
Andrews, as an Engineer?— My qualiCications 
are that I have had about 16 years' experience 
of municipal work. I was 4^ years with the 
Bonrnemouth Improvement Commissioners, 
and 4 years at Hornsey Local Poard, 
London. 

992. Do you belong to a Society of En- 
gineers ? — Yes, I am an associate member 
of the Institute of Civil Engineers, London, 
and a member of the Council of the 
Association of Engineers in South Alrica. 

99!). But the bulk of the time you liave 
spent in connection witli the town of 
Johannesburg'?-— Yes, the bulk of the time. 

994. Now you say, Mr. Andrews, that we 
should have 19 million gallons'? — Yes, I 
think we ought to have 19 million gallons. 

995. At present? — No, that is the ultimate 
maximum. 

996. And with a population of how 
many ?— 300,000. 

P97. Wliat do you consider would satisfy 
the requirements at present? — I believe the 
present requirements could be satisfied by 
40 or 50 gallons per head. I think it would 
be undesii'able until we get a sewerage 
scheme to increase the water supply to any 
great extent. 

998. What do you reckon the population 
of Johannesburg is at present ?—100.(XX) 
whites and 60,()(X) blacks. That is within a 
three-mile radius. 

999. Do you know what the present 
quantity of water supplied* by the Water- 
works Co. amounts to? — I only have the 
figures mentioned in the Blue Book, and 
these figures T mentioned a little time ago. 

1000. A little less than a million per day ? 
—Yes. It gives you an average of 900,000 
gallons per day,' but, then of course that 
does not represent the maximum. 



1001. And that at present is meeting the 
requirements of the town? — Presumably so, 
the portion they supply. 

1002. There is no scarcity of water. The 
Waterworks Co. can supply more if re- 
quired? — I believe they can. 

1003. Now, taking it at the rate ol' 40 
gallons per head per day, that would make 
four million gallons which would be required 
per day, instead of 900,000 ? — Yes, but tl»ere 
are 60,000 natives also to provide for. 

1004. What is the total ^ amount you say 
should be supplied ? — I think you ougltt to 
take it at 40 gallons all round for whites 
and blacks. Forty gallons on* a population 
of 160,000 gives %m),Gi)0 gallons. 

1005. That is the quantity you say shoulii 
be supplied to-day? — Yes. 

1006. How are you to dispose of the extra 
waste of 5^ miHions until we have a drain- 
age scheme ?— The greater proportion of 
that would I think be used ior jaardens. 
There are a large number of people now 
who would use a large amount of watei- 
for gardens if they did not have to pay so 
much for it. 

1007. How much ot that do you estimate 
would be used for gardens. You see w(* 
are in a town wheie tnere are comparatively 
few gardens, and that water would have to 
be carried away?— It would be for the 
Council to consider the question of disposing 
of the water. I have no doubt the Council 
would be quite ready to prepare a scheme 
for a matter of that sort. 

1008. At present the waste is being carted 
away in tanks?— Yes. 

1009. And the number of these tanks 
would have to be enormously increased ? — 
Only provided they keep on with that 
system. 

lOlO In what other way can they convey 
the water away unless they provide a 
drainage scheme ? — They can have a tem- 
porary scheme and convey the water away 
oy gravitation. 

1011. Down the gutters?— -No, by meaiiT; 
of pipes. 

1012. A scheme of that kind would take 
some time to carry out? — Yes, it would 
probably take eighteen months. 

1013. At an expenditure of what? — It all 
depends on the aistance we would have to 
go with our outfall. 

1014. x\s an engineer can you make a 
rough estimate; you know the conformation 
of the country ?— It is quite impossible for 
an engineer to give an estimate olT-hand for 
a scheme when he does not know wliat the 
extent of tliat scheme will bo. 

1015. Well, then, you do not consider it 
would he advisable under pre ent conditions 
to increase your consumption Irom OOO.IKK) 
gallons to 6,4(K),000 gallons?- Oh, yes, I do. 

1016. At present ?— Yes. 

1017. And yet you do not know how to 
dispose of the extra water?— I did not say 
so. 
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1018. You told us tlie Town Council 
would have to prepare some scheme? — 1 
presume they would refer the matter to 
their engineer and ask him to formulate a 
scheme for disposing of the water. It is 
quite an easy matter. 

1019. You told us that the consumption 
of water for Port Elizabeth and East London 
is 13 and 13J- gallons per head per day. 
Can you tell us how tne health of these 
towns compares with the health of towns 
which have a much larger consumption of 
water, such as Pretoria and Durban ?— No, 
I cannot. 

1020. Pretoria, you know, is an unhealthy 
place?— I would not like to say it is un- 
healthy, but I should not like to live there. 

1021. Have you ever seen excavations 
made in Pretoria to a depth of two or 
three feet?— Yes. 

1022. And have 
you 



go down two or 



you noticed that where 
three feet you strike 
water and a considerable amount of moisture ? 
— Yes, there is a great deal ot moisture. 

1023. The whole of the substratum is 
soaked with water? — Yes, more or less 

1024. And that cannot be healthy in any 
town?— I would not like to say that. Eor 
instance, you can have a stream of water 
underneath your liouse and it would not 
be unhealthy. 

1025. Yes, but I am talking of this soak- 
age. Now you say that the water supplied 
at present from the dolomite is good?— Yes, 
I think it is a good water. 

1026. And you also advise that water for 
the use of the town should be such as 
would not need filtration? — Yes. 

1027. If possible, you should get it i'rom 
a source that should not require to be 
filtered? — It would be better. 

1028. Therefore, you would not recom- 
mend the Vaal River water, which would 
require to be filtered, as against the dolomite 
water ?— No, I would not. 

1029. {The Chairman). Mr. Andrews, with 
regard to the financial side of your proposals, 
have you attempted to estimate the total 
cost of supplying the whole (M" Johannes- 
burg with 19 million gallons. 1 have not 
gone into it in detail, but I make it i*150,00() 
per annum for each sixpence per thousand 
gallons. You do not think that would 
be an excessive amount for the town to 
pay?— No, I do not think that would be 
an excessive amount. Eor instance, the 
amount per head of the population, wliich 
is the basis I have gone on in this 

was in the case of Dublin £i 

In Glasgow the cost per head 

Manchester 1'2 18s., Birmingham 

in Bradford the cost was £1 per 

the population. I think that a 

for Johannesburg ought not 

than 4^7 per head of tlie 



scheme, 

17s. Od. 

was ^^3, 

4^3; and 

head of 

water scheme 

to cost more 

po[)ulation at the very outside 

1030. On the outside figures I do not 
make it half of that ?— I am including the 
whole of the works, mains, and distribution. 

1031. You are talking of the first cost?— 
Yes. 



1032. I beg your pardon, I have been Mr. 
talking of the actual cost of delivering the^- ^ ^•^^"" 
water. — The actual cost of delivering the f^' 
water would not be much more than December so, 
i^lOO.OOO a yenr. ]^- 

1033. The average citizen has not got any- 
thing to do with the cost of the works: 
he is concerned only with the payment for 
the water. So I take it that the cost for 
him, if you reckon it at 2/6, would work 
out at ^708,000 per annum. He is not con- 
cerned with anything but the working 

Eart ? — Yes, but the halt'-a-crown is rather 
igh. 

1034. Let us say then that the cost 
would be :€150,000 for each 6d. per 1000 
gallons? — If you take i'100,000 per annum 
or 10,000,000 gallons it gives you approxi- 
mately 6d. per 1,000 gallons. 

1035. You are working it out from Ihe 
other end? — Yes, I am, but that is what it 
works out at; and if we take 19,000,00(J 
gallons, the price should not exceed 6d. per 
1,000 gallons. 

1036. Are you assuming that water can 
be supplied at Od. per 1,000 gallons?— No, 
that is for the absolute cost of pumping. Wliat 
I maintain is that water ought to be 
brought into Johannesburg at 16 ])er 1,000 
gallons. 

1037. That would work out at £450,000 
per annum. You think the town could 
stand that easily?— Oli, yes, I think so. 

1038. I suppose you have not been into 
the financial side of the schenae ?— No, I 
have not. 

1039. Because I was goimr to ask you to 
say how much would fall on the rates 
under your scheme, but it is no good 
pursuing the point. It can be fburd out by 
adding up what you put down for streets 
and public baths and wash houses but not 
slaughter houses, for which you would pro- 
bably make a charge. — We would make a 
charge for slaughter houses and public baths. 

1040. Public baths? — The people would be 
charged lor the use of the baths and that 
charge would include the cost of the water. 

1041. It is probable the Town Council 
have considered it arid do not think there 
would be. any excessive burden imposed on 
the rates in supplying the quantity of water 
you suggest?— The Council took that into 
consideration and they are oT opinion that 
it would not be an excessive burden. 

1042. Of course if you want 19,000,000 
odd, we have also got the outside districts 
and the Mines to consider and. these might 
possibly ask as much, so that the Commis- 
si(ni has the .problem of finding at least 
/jO,000,000 gallons per diem?— It is quite 
possible. There was mention made at the 
last meeting whether the Council would be 
prepared to guarantee this quantity of 
water. 

1053. Yes, I asked that question ?— I do not 
see how it is possible for the town to make 
any guarantee in connection with the con- 
sumption of water. 
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Mr. 1044. Then they would ask a Public Board 

(I. H. B. An- to provide water to the extent of 49,000,000 

*I1^^" gallons a day and would not promise any 

December 30, sort of guarantee ? — I do not see how any 

^^^' Council can possibly be expected to 

guarantee what amount of water 100,000 

persons would use. 

1045. And yet they are to impose on 
somebody the task of spending large 
amounts in finding this water? — It has to 
be done by municipalities in England. Take 
a case in England where the engineer was 
hauled over the coals for underestimating 
the ultimate requirements of the town. 
"And you call yourself an engineer," asked 
one of the Councillors. "That's just it," 
was the replj, "it seems to me you don't 
want an engmeer, you want a prophet." 

1046. But it seems to me there is a 
difference. There you had only one Munici- 
palitv concerned, and here you have a 
number of bodies in partnership ; and do 
you think that anv one of these could be 
allowed to leave the others in the lurch ?— 
Supposing the Municipality had to provide 
these works without any*^ outside Board, 
they would have to make provision for this 
supply of water even if they did not use it, and, 
therefore, I think it would only be fair if 
anybody else is going to supply the water 
that they should do the same thing. 

1047. No ; if you supplied it yourselves and 
provided lor too great a supply you would 
have to stand tlie racket. But because some 
other person has supplied it, you say they 
must take the consequence '?— Don't mis- 
understand me, Sir. There is a large 
difference in the amount of water required 
per day between the summer and the winter 
months. The Council would naturally want 
provision made for the maximum quantity. 
Supposing for a few days in the year 
we only pump two-thirds of the quantity 
we should want as a maximum, still I 
take it you would make provision to give 
us the maximum amount. 

1048. You must have pipes of adequate 
size to supply the maximum amount you 
require?— That is my point. Supposing the 
Council do not take the maximum amount 
of water are thev going to be charged for 
the water they do not take? 

1049. I think, Mr. Andrews, we shall have 
to get the Council before us if .we are to 
go mto that. We had better leave it. You 
were asked spme questions by Mr. Thomson 
which turned on the words "at present." 

I am not quite sure that there was not • 
confusion in your mind. When Mr. Thomson 
asked the amount of water required at 
present I presume he meant to-day. He 
did not mean as soon as the normal popu- 
lation has returned. Then, I take it, you 
will not be satisfied with 1X)0,000 gallons?— 
Oh, no, certainly not. 

1050. Y'ou see, there i^ a difference of 
meaning attarhed to the vrords "at present"? 
—If these 900,000 gallons are sut'licient for 
the present population, as soon as the 
whole of the people return I do not think 
it will be enougn, and I presume that is 
why the Waterworks Company is increasing 
its plant. 



1051. And you cannot immediately in- 
crease your supply to 6,400,000 gallons.? — 
No, sir. 

1052. In any case the plant is not available 
for it ?— No. 

1053. It would take a considerable time 
to supply this amount, and during that 
period you might be able to arrange for 
carrying off the surface water as soon as 
the scheme is ready? — Yes. 

1054. There is'no difficulty?— None what- 
ever. 

(Air. Thomson.) The data given before the 
Concessions Commission referred to 900,000 
gallons per day, but the consumption to-day 
is not three-quarters of a million. 

1055. (The Chairman,) How long do yoii 
think it would take to construct a sewerage 
system for Johannesburg? — It would possibly 
take between three and four years, but 
I think that a main outfall sewer could 
be used in two years, or in less than two 
years after the^ commencement of the 
Work. 

1056. Before you get vour side connections 
in? — Yes. That is to say, instead of taking 
the night soil to a depositing site as at 
present, it could be deposited at a central 
station and allowed to flow by gravitation, 
through the main sewer. I think it would 
be a great mistake to allow the surface 
water to go into the sewers. 

1057. The two systems would be constructed 
independently? — Yes, I think it a veiy 
essential thing in Johannesburg to have 
what is called a separate sewerage system, 
that is to say, the sewers must be used solely 
for the purpose for which they are mtended 
and separate pipes and culverts for surface 
water only. 

105>^. May I take it tliat in your opinion 
you would commence constructing a surface 
drainage scheme as soon as- it is likely that 
this water schenje would be proceeded 
with ?— I would not include the slop water in 
the surface drainage scheme. The slop 
water should form part of the sewerage 
scheme. 

1059. Anyhow you think it is possible 
for the Town Council to make 
provision for removing the water as quickly 
as we can bring it .'— Certainly. 

1060. With reference to the consumption 
in the United States, do you know how they 
charge there ?--ln some places by meter 
and m some places by rate. 

1061. In the case of the highest figures 
you quote do you know whether they are 
fixed by rate or meter? — No, I cannot tell 
you that. The figures are taken from Rafter 
and Baker's book which does not give these 
particulars. 

1062. The gardens in Pretoria you say 
are supplied separately ?— In Pretoria they 
have a Waterworks Company which supplies 
the water through pipes and then they 
have the old origmal supply of the town 
which flows by means of channels along 
the sides of the streets and this water is 
used to irrigate the gardens. 
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1063. In some cases they have stand 
pipes all over the gardens. You are only 
referring to those where the water is let 
in from furrows? — Yes. I have to rely 
upon those figures, the information obtained 
from Pretoria by the statistician of the 
Council. 

1064. I daresay you are aware the system 
of charging in Pretoria is unique in the 
world? — Y'es, I am. 

1065. Are there any wells in Johannes- 
burg in addition to the ordinary suj)ply ? — 
Yes, a very large number. 

1066. Are they all right from a sanitary 
point of view?— I believe some of them are 
not, but the Council is taking steps to have 
these closed up. In Fordsburg the Council 
is having stand-pipes put up all over the 
District in order that the wells may be 
closed. 

1067. A certain percentage are all right? 
— Some of them may be all right. 

101)8. Has it any appreciable elfect on the 
supply ? Do you suppose this source is 
worth talking of? — Yes, if you take it over 
the whole year. 

1069. You have no statistics on the 
subject? — No, I have not. 

1070. Your estimate for natives of 40 
gallons per head is, I suppose, pure- guess 
work ? — More or less. It is taken on the basis 
that if a white man w^ants 60 galhms a Kal'lir 
ought to have 40 gallons. 

1071. You have not studied the KaHir and 
his requirements ?— Not in detail, but I have 
studied them so far that 1 think the natives 
could be very much cleaner than they are 
at the present time and should have the 
facilities for washing that they ought to 
have. 

1072. Even in the case of whites *the 
amount for personal ablutions is not very 
large?— I would rather leave that question 
to the medical men. 

1073. I mean the proportion in vour 
figures that comes under the head of 
personal washing ?— I have given here the 
amount of 30 gallons for domestic supply. 

1074. Yes, but that includes lots of 
things? — Yes, that is made up according to 
the medical evidence. 

1075. I suppose it would be fair to say 
that in taking a round figure like 40 gallons, 
you thought that if it were not recjuired, it 
would leave a margin for something else ? — 
Yes, I have mentioned that in my report. 

1076. {Mr. /. W, Quinn,) Mr. Andrews, 
with regard to the amount of water beings 
supplied by the Waterworks Company in 
Bloemfontein, I understand you to say this 
is quite a new company ?— So i understand. 

1077. So that very likely in that case a 
large number of people arc usin^ the water 
from sources they had used nefore the 
Waterworks came in .^—-Probably. 

1078. That may account for the very low 
consumption ? — Yes. 

1079. Don't you think that to a large 
extent the same thing applies to Johannes- 
burg ? Is it within your knowledge that large 
consumers of water have been driven to 



make wells for themselves because of the Mr. 
high prices charged— ibr instance, aerated ^- S- b. An- 
waterworks and breweries ? — I certainly think '^^^' 
that if water could be sui)pliedat a cheaper December so, 
late people would not go to the extent of i^*^^- 
sinking wells and putting up tanks to 
catch all the water they can. 

1080. Nearly all the large consumers of 
water, including the breweries, which are 
very large consumers, have got wells and 
do not use the Waterworks Company's 
water. Don't you think that would be a 
considerable item ? — Certainly. 

1081. I know a large place where they 
have well water and water from the Water- 
tv'orks Company's pipes laid on, but they use 
forty times as much from the well as i'rom 
the otlier ? — In justice to the Waterworks 
Company I do not think it follows that, be- 
cause a brewer sinks a well that the water 
is bad or dear. It is because they require a 
dilferent class of water. I believe a brewery 
requires a very hard water. 

1082. What I want to get at is this. 
There is a large quantity of water which 
is not supplied by the Waterworks Com- 
pany I — Very large. 

108J3. With regard to the increased 
diCliculty in carrying off dirty water, in the 
event of your getting a bigger supply, do 
you intend to provide a temporary scheme 
to take away the water at present dealt 
with by the cart system? — That is so. 

1084. You also know that for a long time 
the Council has been pumping slops from 
a point at Fordsburg to the depositing site? 
—Yes. 

1085. So that the amount of water carried 
away by the water carts is small compared 
with the amount pumped away ?— Certainly. 

1086. And if the town were able to get 
three times the present allowance of water 
it is possible that as a temporary scheme a 
large pipe might be laid from a central 
station to the de|)OsitTng site at a cost of 
from i*a0,0(X) to M:'40,000 ?- It is a scheme 
that could easily be carried out, but I should 
not like to say' for £30,000 or £40,000. 

1087. So tliat the suggested difficulty 
about carrying awav the water disappears? 
— Yes, there is no difficulty at all. 

1088. (Mr. Brakhan.) In your figures of 
the retiuirements of various tov^ns, the 
figure at Pretoria seems to be high. Is 
that water which has been pumped from 
its source into town, or does it gravitate- 
that is to say the whole qaantity ?— The 
bulk of it has to tlow into the pipes. 

1089. Don't you think that has an effect 
on the cost?— I don't think so. 

1090. It seems to me to be a matter of 
no cost if the water gravitates. After the 
pipes have been laid to hold a certain 
quantitv the cost thereafter is virtually 
nothing?— The Pretoria Waterworks belong 
to a Company and although the water 
flow^s bv gravitation and does not require 
pumping, they charge from five to fifteen 
shillings per ihonth. 
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Mr. 1091. But does not the mere fact that the 

^'- j-J^- ^"" water runs into the pipes and flows by 

I!— ■ gravitation have something to do with the 

December 30, large Consumption, because I take it that 

^^^ this quantity on which you calculated is 

the amount which is actually used and 

paid for? — It is for the actual consumption 

lor other purposes than gardening. 

1092. The quantity which* is being paid 
for? — Which is being paid for, I take it. 

1093. As regards gardens and the allow- 
ance of 80 gallons per head, in ordinary 
times doesn't the water flow along furrows, 
whether it is used or not? — That is so. 

1094. And this figure of 80 gallons is 
taken from the flow of the furrow, or is jt 
the quantity actually led into the gardens? 
— That I cannot tell you. 

1095. Well, then, of course, this figure of 
80 gallons per head for gardens is one 
which could not well be considered a 
criterion, because the water which runs 
down these furrows is surplus water which 
has to find^its way elsewhere? — I think it 
is some criterion as to the amount of water 
that would be used on gardens it it could 
be got at a reasonable rate. A man would 
not, of course, like to have too much water 
in his garden. Then, as Mr. Will cocks 
said is the case in some parts of Egypt, it 
would become a nuisance. 

1096. Yes, but you told us just now that 
you did not know whether it w^as calculated 
on the quantity which . runs down the 
furrows or the quantity used in the gardens? 
— No, unfortunately, I do not know that. 

1097. But you are quite sure that, not- 
withstanding the fact of a high rate being 
charged, this quantity of water, the 64 
gallons, for otlier purposes than gardening, 
is being consumed and paid for? — So I 
understand. 

1098. Now, you stated that the require- 
ments for washing vehicles is 13 gallons. 
Don't you think that as an average that is 
a very high figure if you apply it to 
vehicles in general? — No, 1 do not think so. 
You must remember that an ordinary 
carriage takes far more than 13 gallons of 
water. Thirteen gallons is very little more 
than two buckets full. 

1099. Yes, but if you take it over the 
vehicles in general. There is a great pro- 
portion which is never washed ?— The pro- 
portion of carriages in this town, leaving 
out of consideration tradesmen's carts, is very 
much larger than in other towns. 

1100. So that you have taken an average 
which is. not an excessive rate ? — No, I do 
not think so. 

1101. Don't you think also that in the 
future as in the past a certain percentage of 
bath water will be used on gardens, and 
thus diminish the quantity you set down 
here ? 1 tliink it is a general rule that bath 
water is used for gardens ! — Yes, but in the 
majority of cases, unless perfect irrigation 
takes place, I am afraid the people will be 
going against the sanitary regulations. The 
moment a drop of water runs into the street 
from a garden, the owner is liable to be 
prosecuted. 



1102. Of course, the question has been 
put before. Forty gallons appear a very 
high quantity for natives. I know cases 
where the boys have every facility to have 
baths, and they are cleanly house boys, 
and yet their actual demand for water is a 
small one. — On the face of it it does seem 
a large quantity for a native, but at the 
same time I think the natives should be 
able to wash themselves far more than 
they do at the present time. 

1103. Yes, but do you think they would 
avail themselves of this quantity or anything 
like it, even half ?— I think they would, un- 
doubtedly, if they had the water. 

1104. XMr, St. John Ckiir,) Mr. Andrews, 
there is just one point I would like to clear 
up. When you were asked about the con- 
sumption you stated some figures showing 
the consumption per head at certain towns 
in South Africa?— Yes. 

1105. Can you state whether there is a 
sewerage sch'eme in any of these towns ? — 
Capetown and Durban have systems of 
sewerage; East London has not, so far as I 
know; Maritzburg has not; Bloemfontein 
has not, and Pretoria has not. So that you 
see in each case where a small consumption 
is shown, they have no sewerage scheme. 

1106. then also I suppose you are aware 
that there is a system of rain conservation 
by which the rain water is stored in tanks 
and reservoirs? — Yes. In many of the 
houses tlje whole of the basement is one 
great tank. 

1107. So that this other water is n:ot taken 
into consideration?- -No. 

1108. The Chairman asked you whether 
you thought it would be reasonable that 
a guarantee that a certain consumption of 
vrater should take place, should be given 
to the Water Board? You understood 
that the Town Council would guarantee a 
minimum payment on account of any 
expenditure in regard to the supply of 
water ?— Certainly 

1109. Those figures you quoted about 
Pretoria— where did you get them from? — 
They were obtained by the statistician of 
the Council and were given by Mr. Karlson 
the Engineer of the Pretoria Water Works 
and City Engineer. 

1110. So that they ought to be reliable? 
— Oh, yes, I think so. 

1111. {Mr. RoulioU) Can you tell me what 
basis you adopted in calculating that in four 
or five years' time there will be 300,000 
inhabitants in this town ? — It is based on 
the assumption that this town is going to 
be a very large one, as it undoubtedly will 
be, and 1 certainly do not think that the 
ultimate population is over estimated. 

1112. It is only a guess?— It can onlv be 
a guess. ^ 

1113. The other day Mr. Pistorius, in 
giving evidence, stated that he had taken 
the area in which the 300,000 would be 
residing and fixed it as- within a radius of 
four or live miles from the Market Square, 
therefore embracing a portion of the mining 
area. Can you tell me what proportion of 
the 300,000 will be residing on the mining 
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area? — No, I cannot. If I gave you any 
figure it would only be a guess. I should 
like to mention that Mr. Pistorius, stated 
that the area extended would be within a 
circle having a radius of four or five miles 
froni Market Square, but I understand the 
proposed area of the new jurisdiction of the 
Council would have a radius of six miles, 
which gives 113*4 square miles, or 72,384 
ai^res, and this taken on the basis of a 
population of 300,000 is equal to 4'44 people 
per acre, which is remarkably small. For 
instance, in Liverpool the number of people 
per acre is 401. * 

1114. Now vou say' that out of 300,000 
people about 80,000 will be natives?— Possibly 
80,000 natives. 

1115. That is also a guess 7 — Well, it is 
taken on the general assumption that we 
shall have a substantial increase in so 
many years. 

1116. So that the native population will 
be very nearly one-third oi your total 
population. You have also guessed that 
these natives ought to have 40 gallons of 
water per head, plus an extra allowance of 
10 gallons; which, you say, is a very 
liberal allowance?— Yes, it is a very liberal 
allowance. 

_1117. Now, regarding sewerage, have you 
considered the scheme irom an engineering 
point of view?— Yes, I have. 

1118. Can you tell me wlijere about the 
outlet of the^ sewage would be ? — If I had 
ray way I should put it down somewhere 
between the Rosherville Dam and the Black 
Ueef. 



{Mr. Lance.) I think we should object to Mr. 
this. The evidence is given on the basis ^- ^- ^\ ^"" 
of the requirements of the town, and 1 I^' 
submit that it is unnecessary to go into December 30, 
these details. ' i^oi. 

(Mr. RrniUot.) 1 will tell you, Mr. Lance, 
why I asked that question — because it seems 
possible to me that the requirements which 
have been stated by the Town Council may 
be a great deal too large. In arriving at 
the figures you have mentioned a great 
deal depends on whether a sewerage scheme 
will be adopted or not, and I want to know 
whether your engineer has gone into the 
question. I want to know whether a 
sewerage scheme is feasible ^nd what are 
the pomts in its favour or against it. A 
great deal will depend on the system adoi)ted 
for the sanitation of the town. 

(Mr, Lance.) I submit that there really are 
objections to going into details. 

1119. (Mr. Rouliot.) However, I will put 
my question in another \yay. I do not 
want to press for details of your sewerage 
scheme. What I want to ask the engineer 
is whether he has considered the matter 
from an engineering point of view, and 
whether he considers it a feasible scheme? 
— Yes, I do. 

1120. And also the treatment of the- 
sewerage where it is delivered? — Yes. 

1121. You think it i«> a beiiehcial scheme 
and a feasible one ? - Undoubtedly. 

(Mr. Lance.) That is all the evidence I 
have with regard to requirements. 

(The Chairman.) Mr. Bell,, will you call 
Mr. Halse? 



VAAL RIVER SCHEME (Continued). 
Mr. Henry Edward Halsk, called and examined: 



1122. (Mr. Bell.) Mr. Halse, you have 
made a study of water anS irrigation all 
your life, 1 believe? — 1 have. 

1123. You are engaged now in some ex- 
tensive works in the Cape Colony. Will 
you describe them shortly?— Well, we 
have the largest agiicultural farm in the 
Eastern Province; we produce the greatest 
amount of stulT and have the largest amount 
of land under irrigation, so far as 1 am 
aware. 

1124. And it was with a view to irriga- 
tion that you originally hit upo^ this Vaal 
River scheme?— With a view to the large 
population of the Rand. Irrigation was the 
pnmary object. 

1125. Since then the scheme has de- 
veloped somewhat?— It has. 

1126. And when you heard that the 
Commission was sitting for the purpose of 
considering a water supply for Johannes- 
burg you, in conjunction with Mr. Cousens, 
submitted this scheme?— We did. 

1127. You know the Vaal River very well 
about the locality of the proposed site? — 
Yes, I have been there very often indeed. 
I went up first of all to gauge the falls and 
make myself thoroughly acquainted with 
the volume of water and ascertain the ir- 
rigation capacity of the land round about. 



1128. And what is your opinion with Mr. 
regard to the quantity of water available? h. e. Jiaise. 
— As an irrigation scheme or a water supply t, ~~T q,. 
scheme.^ Ihe irrigation matter is more m looi. 
my line. There is an unlimited quantity of — 
water for irrigating 48,0t)0 acres, which is 

the amount of land which was surveyed by 
our representative, Mr. Kilgour of Cape 
Town. 

1129. Have you read the evidence that 
Mr. Cousens gave before the Commission? 
—1 have glanced over it, but I have not 
read it very carefully. 

1130. Have you gone into his figures ? — 
Yes, and I quite agree with those figures. 

1131. As to the clarification of water, 
you have had experience of muddy water 
running into large reservoirs or dams. 
What is the elfect ? — Do you mean in this 
colony or other countries'? 

1132. South Africa?— My experience is 
this, that the larger the dam the purer the 
water near the embankment. The water 
filters itself, and the sediment and organic 
matter in suspension goes to the bottom 
before it gets to the embankment. The 
nearer the water gets to the embankment 
the purer it becomes. 
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Mr. 1433. It just settles without being filtered? 

H. K. Haise. —Certainly. This is the experience at the 

December 30, dam at Carnarvon where we have between 

19)1. ' 300 and 400 million gallons, and during the 

— twenty-five years I have been a farmer I 

have noticed" that the larger the dam the 

purer the water becomes. This I have also 

noticed on the Continent. Geneva is a very 

conspicuous example. 

(Mr. Bell ) That is all I have got to ask 
the witness. 

1134. (Mr. Lance^ representing tlie Johan- 
nesburg Town Council.) On this question of 
filtration, do you know anything about the 
Kimberley Waterworks ?— No, I have not 
seen them. 

1135. (The Chairman.) As 1 understand, 
it was only when you learned there was a 
Water Commission sitting here that the idea 
of oiTering a water scheme for Joljannesburg 
presented itself to you I — No, Sir, by no means. 
In 1889 we secured these water rights for 
the purposes of irrigation and power trans- 
mission. 

1136. I understood you to say in answer 
to Mr. Bell that your scheme was originally 
devised for irrigation purposes, and that 
in consequence of hearing of this Commis- 
sion you had in concert with Mr. Cousens 
-presented these proposals. 

(Mr, Bell.) The scheme was originated 
many years ago for irrigation ; then the 
generating of power was suggested, and now 
it has developed still further. 

1137. (The Chairman.) I am aware that 
Mr. Halse has put in certain contracts, but 
I think there is nothing on the face of 
th(^se contracts which had anything to do 
with the water .supply of the Rand ?— Not 
in these contracts. 

1138. And I suppose this combined scheme, 
that is to say, your riglits on tlie river and 
this turbine sclieme, have been brought into 
existence in consequence of this Commission 
sitting. Is not that so ?— Into existence, but 
in no way to interfere with the intrinsic 
value of each scheme on its merits. 

1139. Because I was not quite clear what 
brought you before us— whether it was that 
you had rights in this neighbourhood which 
in your judgment made your scheme the 
only practical one for getting water out of 
the vaal, or whether it was simply a scheme 
such as anybody else might have proposed 
for taking water cheaply and conveniently 
out of tlie Vaal River?— No, Sir, I thought 
this was a golden opportunity for the two 
schemes, the one being as essential to the 
progress and prosperity of Johannesburg as 
the other. We have worked it out elaborately 
for the last ten years, and I consider it is 
one of the largest irrigation schemes in the 
world, and one which would reduce the 
cost of living in Johannesburg by 50 per 
cent. 

1140. r»ecause for a considerable period 
you have been anxious to sell your rignts to 
itlie Secretary of State ? — Since October of 
last year. 



1141. Was there not a letter to the 
Secretary of State as late as September 
last?— We have communicated with him 
through an agent. 

1142. Your agent as recently as September 
last \vas empowered to sell your rights '? — 
No, merely to ask Mr. Arnold Foster, or the 
Colonial Secretary, what action was being 
taken with reference to the proposal made 
to the former. I do not think we repeated 
our oifer, but merely asked what action 
was being taken. 

1143. Is there any objection to my reading 
his letter? — Not the least. 

1144. Your agent writes: 

''For some time past I have received 
"repeated letters from Messrs. Halse 
"Bros., of Carnarvon Farm, Cape 
"Colony, urging me to ofler to the 
"Government on what they consider 
"to be most favourable terms, all 
"their interest in the Vaal River 
"Water Rights, together with an 
"oifer which they make to cut a 
"canal for irrigatiim purposes into 
"many thousands of acres ot land 
"near the banks of this river." 

I will not read the rest ' because it goes 
into questions of price. — Anytliing that is 
written we have no objection to yoiw* 
reading. 

1145. All I am concerned with is that on 
the 3rd September last Mr. F. W. North, 
acting on your behalf, was anxious to sell 
these rights at certain prices only. — Anxious 
to bring the matter, to a head. 

1146. Then on the '4)th September, I 
think, Mr. North returns to the charge 
being anxious to settle the matter. What 
occurs to me from these facts is that these 
water rights, such as they were, were not 
rights which in^themselves would have had 
this water scheme built upon .them if it 
were not for the sitting of this Commission ? 
—We personally got Mr. George Forbes to 
come out Irom America and give us a re- 
port upon a power scheme and a water 
scheme, which we thought were inseparably 
bound up together. The scheme was for 
the general utilisation of water for irrigation 
and power purposes. It was in 1889 that 
we got these rights, which we regarded as 
a valuable asset in view of future de- 
velopments. 

1147. Can you tell me in layman*s language 
the elfect of the provisions of these 
various contracts which you have put in ? — 
All the contracts so far as I am aware are 
for 21 years, with the right of renewal by 
Halse Brothers for a further period of 21 
years, from the four owners on the Trans- 
vaal side and the owners on the Free State, 
every contract being registered on the title 
deed of the property. 

1148. What is the name of the farm on 
the Free State side ?— Engelbrechfs Drift, 
Elandsibntein. 

1149. On the Orange Colony side I think 
the farm on Jeppe's map is called Kruise- 
mentfontein?— Tnat is immediately below it 
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1150. At any rate you have acquired what 
are similar rights on two farms on either 
side of the stream? — That is so. 

1151. What are these rights?— The rights 
are to take out as much water as we require 
lor a term of 21 years, and a further right 
of renewal for eacli farm. There are some 
slight difterences in the contract — one man 
has a right as to leading a two-inch pipe 
and another man has also some concession 
— but we have the exclusive right for a term 
of 41 years from the men named— Howell, 
Nieuwenhuis, Engelbrecht, and Van Zyl. 

(The Chairman,) My copy of the contracts is 
so badly type- written that I have not grasped 
the nature of the contracts. 

(Mr. Bell.) I am sorry. I had not seen 
the copies before they were sent in. 

1152. (The Chairman,) My impression was 
that some of these rights were for leading 
water to a mill?— That was in some of the 
contracts. They were not all worded the 
same. One provides for leading a pipe up 
to a mill ana also for using water for "any 
purpose." 

1153. The proprietors of these two farms 
give you the rignt to take the whole of the 
Vaal River if you like?— No. In the con- 
tract the canal was defined as 12 feet in 
width and 4 feet in depth, but a subsidiary 
contract was afterwards made by which 
these rights were extended to 150 feet in 
width in some instances. When we acquired 
the rights at first the canal was only to be 
12 feet in width and 4 or 5 feet in depth. 

1154. And was this enlarged to 150 feet? 
— Yes. I have not seen these contracts, but 
we authorised the extension and I believe 
Mr. Cousens has got the agreements. 

1155. In your opinion, under the law ol 
the Transvaal and the Orange Free State, 
these riparian owners had the right to give 
you the power to take water out of the 
river sufficient to fill a canal 150 feet in 
breadth ?— That was a mare drop in the 
bucket compared with the usual normal 
flow of the river. We are the only riparian 
owners lower down. We own the water 
rights as far down as Parys and we have a 
mill there, so that there were no other 
rights to be considered for a distance of 
35 miles. 

1156. I will read another extract from 
that letter which was sent bv Mr. North: 



"We 



have secured (all dated nine and 
ten years back) the rapids (140 
odd feet of elevation) in 4.J con- 
secutive miles above Ver-eeniging, 
both sides of the river, all leases 
registered or title deeds of the 
respective farms for a term of 21 
years and a right absolute of 
renewal for a further term of 21 
years. Total annual lease rents 
less than gglOO a year. The whole 
or part of the Vaal can be diverted 
on one or both sides by gravitation. 
A 2 ft. 6 in. or a 3 ft. weir or 
dam across the river will give us 
the whole river in winter and as 
much as may be required in 
summer." 



So that you consider that you had power Mr. 
under your agreement with the owners of ^^- ^- ^^^se. 
these two farms to appropriate the whole December so, 
of the Vaal in the winter season? — Both looi. 
the contracts were drawn up by the best — 
Free State attorney, and we felt ourselves 
secure in getting these rights , because the 
water was not used in any shape or form 
until it got down to Parys, where we own 
a mill — which was recently blown up—on 
a 99 years' lease. The water could not be 
used fey anyone else but ourselves between 
Engelbrecht's Drift and Parys except by 
pumping. 

1157. So that if your scheme had been 
carried out in the old days you had no idea 
of a prospect of war between the two 
States ?— No, because we engaged Mr. George 
Kilgour, a great hydraulic engineer, and he 
showed that the percolation would be so 
great tliat the normal amount of water 
would find its way back to the river, and 
that there would be no appreciable difference 
in the amount of the flow. I think that is 
a fact which could be proved on investigation. 

1158. Do I understand you clearly to say 
that from Engelbrechfs Drift right away to 
Parys you own the whole of tne riparian 
rights on both banks of the stream?— Of 
any value. Fourteen miles above Vereeniging 
there is a fall of 22 feet, and we secured it 
in the same way as the other rights for a 
term of yeais, but we found it was useless 
and allowed the lease to lapse. At the 
present moment we own all that is of any 
value between the points mentioned. 

1159. 1 understood you to say that you 
were the only riparian owners down to 
Parys? — No. I meant that there were other 
riparian owners, but that on their portions* 
of the river the banks are 40 to 50 feet 
high, so that they cannot take the water 
out. 

IKK). But the idea of taking water from 
the Vaal is no novelty . whatever. It is a • 
matter which has been thought of by many. 
Your turbine scheme may be a novelty, but 
what 1 want to find out is this— whether, 
if we did not use your turbine scheme, we 
could not take water out of the Vaal River 
by pumping? Have you any riparian rights 
which could prevent us? — To prevent you, 
no. You would have a perfect right to 
pump the dead water, because the idea 
never was to monopolise or take all the 
water. It was only a fractional quantity of 
the How that we proposed to use, although 
we had the right to take it on both sides. 
As I said, we could stop all the water in 
winter, and yet Mr. Kilgour's statement 
proved that the normal flow would be very 
little affected. There are a dozen or more 
rivers that go into the Vaal between 
Engelbrecht's Drift and Parys, and the water 
we took would find its -way back, so that 
the flow at Kimberley would not be 
appreciably affected. The most crucial 
examination will show that we asked for no 
monopoly. 

1161. You do not claim that you have a 
mono{)oly?— It only exists in name and 
not in reality. 
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(The Chairman) I quite understand that. 
All I say is that two separate things are 
involved, and that supposing we do not look 
favourably on this water scheme there is 
nothing to prevent Mr. Halse dealing with 
his scheme for the irrigation of 48,000 
acres, which is going to revolutionise Johan- 
nesburg. 

1175. (Mr, Kitzimjer,) You told us that 
under the rights acquired by you you 
could divert the water -from the Vaal River 
for a stretch of 4^ miles on both sides of the 
river?— You mean our rights extend 4^ 
miles on each side? No, 5| .miles on the 
Transvaal side. 

1176. And on the Orange River side?— 
About three miles. I would not be quite 
sure, but about that. 

1177. And you are able to take water out 
of the river in practically unlimited quanti- 
ties?— There are no saving clauses and no 
restrictions in our contracts. 

1178. Can you tell us what would prevent 
the owner oif a farm higher up or lower 
down the river giving away the same rights 
that you have acquired ?— Nothing w^hatever, 
only that the practicability does not exist. 
But they would not be debarred by law. 

1179. Nowhere above or below the 5^ 
miles ? — Below it they cannot, because we 
hold all the water rights as far as Parys. 

1180. Where is Parys ?— Thirty -five miles 
below Engelbrechfs Drift. 

1181. What is the distance between 
Engelbrechfs Drift and Standerton .^— I do 
not know. I have never been up to Stander- 
ton, but I should say (30 or 70 miles. 

1182. You say that legally there would be 
no difficulty in the owner of a farm higlier 
up the river giving away the same rights 
that you have acquired ? — They cannot do 
it, as according to the configuration of the 
country the water must return to the river 
above our falls. . 

118J3. How is that ?— The ground rises 
precipitously on both sides. The river 
above our pro])osed intake is practically a 
lagoon for twenty miles. There are no 
falls, and nobody "could take out the water 
by gravitation, and if they took it out by 
pumping it will be discharged into the 
river again before oui* intake is reached, 
because the diiference in the elevation is 
300 or 400 feet. 

1184. But they could do it by means of 
pumping ?- They could take it away by 
pumping, but wliat they can take awi^y is 
too small a fraction for consideration. 

1185. Perhaps somebody else has got some 
other irrigation scheme in view ?— We hold 
tlie exclusive right of taking water out of the 
river on these farms, and these farms extend 
back four or five miles on either side. The 
area over which our rights extend represents 
a fall of 400 or 500 feet, and those people 
could not take away, the water by means 
of a contour cnnal because we have the 
exclusive water rights. 

1186. You are only speaking of the por- 
tion of the country where you have the 
exclusive rights ? — Yes, but no "man acquiring 
the water rights further down could irrigate 
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the ground below the fall because he 
lould not pass over the farms in respect 
ol* which we possess all rights. The farms 
extend three or four miles on either side 
ol the river, and owing to the contour of 
the country any water diverted must pass 
over these." We hold an exclusive right to 
carry water over these farms. It is impos- 
sible for any man higher up to take water 
down by gravitation witliout going over 
our ground. 

1187. If there is such a lot in irrigation as 
we are led to believe a man might go to a 
great deal of expense and pump the water 
over the obstacles ?— That he might do. 
According to the consensusof opinion among 
engineers, piactically the same amount of 
water as is taken out is returned to the 
I'iver on account of percolation through the 
porous soil. Any water used in an irriga- 
tion scheme above us must find its way 
back to the river before it reaches the 
falls. 

1188. What is used in irrigation would 
not come back to the river? — It does come 
back to the river — at least one half of it — 
because the strata consists of porous gravel 
beds. 

1189. There is a dilVerence between the 
whole and a hall".— I have been up the river 
for twenty miles on either side, and found 
that the tracts of land which could be 
irrigated would be very small on that 
portion. 1 went purposely to see if the 
land was suitable for irrigation. A man 
would think twice before going in for such 
a scheme there. 

1190. All I want to get from you is that 
any owner of land higher up has the same 
rights as you and that there is nothing to 
prevent him taking out the water, but you 
say in your reply that if he did the water 
would be bound to come back?— Yes, at 
least half of it. 

1191. (Mr. St. John Carr.) In one of your 
answers you said you supported the figures 
Mr. Gousens gave, which- you said you had 
glanced over. I should like to know, for 
the benefit of the Commission, whether vou 
took any measurements yourself of the flow 
of water ?— I was with Mr. Gousens when 
he took these measurements. I did not take 
them personally. 

1192. Would you be qualified in any way 
to check his figures?— No. I would not 
make any definite statement as to these. 

1193. You spoke also of the sediment in 
irrigation dams and said there was practically 
no matter held in suspension?—! said my 
experience is that the larger the dam the 
greater the amount of settlement at the 
intake. I was speaking of my experience. 
I spent a week on the river Rhone where 
it enters Lake Geneva. The water enters 
the lake in a turbid state and resembles the 
colour of pea souj), but at the outlet where 
it leaves the lake it is perfectly clear. 

1194. You would not, then,*^ be able to 
give any evidence with regard to the settle- 
mont which would take place in large dams 
which might be constructed in connection 
with your scheme ?— Only on the broad 



principle. If the scheme were to take in a Mr. 
stretch of a mile square— the larger the area h- KjHaise, 
covered the better— the water would become Dg^^ember so, 
clearer the further back you went and there ihoi 

would be no lodgment of sediment beyond 

the first mile from the intake, provided the 
reservoir was kept full. If the dam were 
kept full any contaminating matter would be 
deposited some distance from the outer wall. 

1195. Now, for instance, does your scheme 
provide any ilieans of clearing out the 
sediment that would lodge in the dam? — No 
sediment could arise. My experience is that 
if the dam is ke[)t full no sediment will 
leave the dam. In the case of Lake Geneva 
no sediment goes beyond the fir^t two or 
three miles of the ^ miles of that lake. 
No sediment could get near your outlet 
pipes. By diverting the river and taking it 
over a mile or two of grass you could render 
the water perfectly pure. 

119(i. (Mr. Brakhan.) 1 gather that the 
original scheme was merely an irrigation 
scheme ? -Yes, in the immediate prospect, 
with the idea ofnieeting any other conditions 
that might arise. 

1197. Now you told us that the greater 
portion ol the water taken out of the Vaal 
would be returned? — Yes. 

1198. The scheme has been enlarged by 
degrees from one to deal with irrigation 
requirements to one to supply the Wit- 
watersrand, first with ten million gallons and 
then thirty million gallons of water. Do 
you consider that you have rights which 
will entitle you to take thirty million 
gallons out of the Vaal River and convey it 
to the Rand ?- Provided the i^especlivo 
Governments of the two Colonies do not object. 
The owners have no right to object at all. 

1199. I want to get your opinion on this 
point. Take the case of the owners a little 
high* r up the river, where you told us 
there are dolomite hills, which might lend 
themselves very well for the building of 
dams. There "would be nothing in your 
titles— if you had the right the other people 
would have the right too— to prevent those 
owners taking thirty million gallons out of 
the river ?—That is^ so, but our answer is 
that the amount of water that would or 
could, be taken out of the Vaal River is so 
fractionally small, compared with the volume 
of water available, tnat it is almost im- 
possible to define it. 

1200. 1 only want to get your opinion on 
this. You claim the right of being ablo to 
take out water from the Vaal to the exicnt 
of thirty millions, and I want io know 
whether in your opinion there is tmy thing 
to prevent any owner higher up the li^er 
doing the sanie? — It is possible, but liighly 
improbable. I could not stop him. 

1201. As regards the quantity, the water 
could be taken out of the river higher up 
as well as out of the Wilge River?— Mv 
answer is that the river would dam back 
ten miles. I would dam back at the junc- 
tion of the Wilge River* with the Vaal 
River. Even if people had the right vnth 
the Vaal we have the Wilg(^ River which 
joins the Vaal further down. 
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Mr. 1202. I don't wish to discuss the configura- 

^* ^' ^*^^^- tion of the country, onlv the (inestion of 
December 30 »'ights. — No oue between that point and the 

1901. ' top of the Vaal can enjoy the same privileges 

— that we have. 

1203. (Mr, Lance.) Might 1 suggest one 
question tlirouglT tne Chair? It is as to 
how Mr. Halse would propose, in pumpujg 
iVom the Vaal to Johannesburg, to get ovei* 
the provisions of Law 11, #f 1894, which 
provides that water taken out of a public 
stream shall not be conducted beyond the 
limits of the farm at which it leaves the 
river? — Expropriation would be my expla- 
nation of that. Of course we cannot go 
beyond our contracts. 

1204 (The Chairmcm,) In other words you 
would have to get legislation? — Yes, legis- 
lation. Our rights cease with the farms on 
which our titles are registered. I should 
like to say there may have been some 
misapprehension with reference to the 
letter the Chairman read from Mr. North. 
Had we believed our offer had been con- 
sidered by the Home Government we would 



have been very chary in bringing this 
matter forward, but not having heard f i^om 
tlie Colonial Office on the subject this 
second scheme has been brought forward. 
Up to this moment we have not heard that 
our offer has been considered or accepted. 
We have had no word from Home on the 
subject. 

1205. You don't suppose the Home Gov- 
ernment would accept the proposal without 
consulting the Administration nere? — But 1 
believe the Administration had been con- 
sulted souje months ago. 

1206. That of course does not prejudice 
any findings this Commission may come to 
in the matter. — I only wish to say that we 
intended to be perfectly fair and above 
board in everything we have done in this 
matter. 

(The Chairman.) I do not want to suggest 
for a moment that you have not. In putting 
the questions I did I wanted to understand 
wljat your relations were with Mr. North. 
I understand quite clearly now\ 



Mr. RiCHAKD Lewis Couskns, called and further examined: 



Mr. 1207. (Tlie Chairman.) Since last meeting, 

w. L. Couriens ^j^. Couseus, you have put 'in the re[)ort 
December 30, you Were askcd for about the gaugings on 

1901. ' the Vaal River. I will ask the Secretary to 

— read that report. 

Tlie Secretary then read the following report 
on the Gaugings of the Vaal River. 



i 



Gaugings of the . quantity of water 
llowing in the Vaal River were taken in 
December, 1892, June, 1893, July, 1894, 
September, 1895, April, 1896, January, 1807, 
February, 1898. 

With the exception of those taken in 
July, 1894, and September, 1895, all the 
gaugings proved that the flow of water 
exceeded 150,(J00 cubic i'eet=937,500 gallons 
per minute. The gauging in July, 1894, 
was over 40,000 cubic feet=250,000 gallons 
)er minute, and that taken in September, 
.895, was (as I have already stated) the 
lowest recorded by myself, viz: — 11,760 
cubic feet=73,500 gallons. 

The gaugings in 1893 and 1895, were 
taken in conjunction with Mr. C. T. Roberts, 
Consulting Engineer, and who was lor some 
time on the technical stalf of the Johannes- 
burg Consolidated Investment Co., and who 
also carried out, with myself, the survey of 
the proposed w^orks. including plans and 
estimates. 

As a result of the above gaugings, I am 
of opinion that the average flow per minute, 
of tne Vaal, taken throughout the year, 
exceeds 150,000 cubic feet=937,500 gallons, 
which will give sufficient water under the 
smaller scheme, for power to pump 30,000,000 
per diem. Under tne larger scheme 111,000 
cubic feet=700,000 gallons per minute is all 
that is required for power to pump ^0,000,000 
per diem, so that for* both schemes there is 
ample supply. 
6a 



The gaugings were taken in the usual 
manner by means of floats. 

I did not prepare any exact figures 
shewing result of gaugings except in the 
case of those for July, l894, and September, 
1895, the reason being that my gaugings 
were originally taken in connection with a 
scheme for transmission of power in which 
20,000 horse-power was the basis of supply, 
so that where I got sufficient water for such 
supply of power, I took no further data; 
July, 1894, and September, 1895, showed 
less than 937,500 gallons (the basis of supply) 
hence the more detailed figures concerning 
those gaugings. 

(Signed) R. LEWIS COUSENS. 

December 18th, 1901. 

1208. (2'he Chairman.) That is your state- 
ment, Mr. Cousens?— That is my' statement, 
sir. 

1209. (Mr. Lance, representing the Johan- 
nesburg Town Council.) I will just put one 
or two questions, sir. Mr. Cousens, in giving 
an estimate for the larger and smaller 
*schemes, you say that the larger scheme 
would cost £308,000 more thini the other .^ 
—Yes, 

1210. In that do you include the dilference 
in pipe hue? — You mean the pipe line from 
the dam? 

1211. Yes, the pipe line to Johannesburg. 
— it has nothing to dcj with the pipe line 
to Johannesbui'g. 

1212. So that these figures are exclusive 
of the pipe line?-— Oh, yes. 

1213. Would you tell us what the ditVerence 
W(nild be on the pipe line? — It is the same 
distance. 

* Soo Appendix E. 
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1214. Yes. but whether the pipe line 
carries ten millions or thirty millions makes 
a considerable difl'erence. — 1 beg your par- 
don,* I do not exactly understand what you 
are referring to. 

1215. I have got your figures for the 
smaller scheme of ten million gallons, and 
tlie larger scheme is for thirty millions. 
What will be the difference in the cost of 
the pipe line ?— Three times more: I should 
lav the pipes three times over. 

1216. So that that would be £900,000 ?— 
Certaiidy. 

1217. Then the horse power for the ten 
million scheme you give at 6,000. What 
horse-power would it want for the thirty 
million scheme?— It would want three times 
as much as the other. 

1218. And you have allowed for that in 
this £308,000 additional cost?— Yes, but not 
so far as the machinery is concerned. 

1219. The ^'308,000 is an extra amount 
for erecting the dam ?— That only refers to 
the extra cost of the dam. 

1220. So that there would be a great deal 
of extra cost involved besides the cost of 
the pipe line ?— Yes, extra cost of machinery. 

1221. Your estimated cost is on the 
basis of ten million gallons and for anything 
over that there would be extra cost? — Yes. 

1222. You have given us the total cost of 
the smaller scheme. Can't you give the 
cost for the larger ?— Under the other scheme 
you can pumj) out thirty million gallons 
with storage. The only difference is that 
under the larger scheme verv much more 
water is stored and that the dam at the 
foot of the falls will cost £^308,000 more. 

1223. This storage is in the Vaal River ?— 
Yes. 

1224. And you have got to pump the 
whole amount to Johannesburg?— You 
mean if you pump the thirty million 
gallons? 

1225. Yes.— The ^^308,000 bnlv brings the 
water to the dam at the foot "^ of the falls, 
and if you want to pump thirty millions to 
Johannesburg you would have to multii)ly 
the cost of the pipe line three times. 

1226. Would the other cost be in j)ro- 
•portion?— Not quite, but very nearly. 

1227. Now you are acquainted with Kim- 
berley, Mr. Cousens?—! am. 

1228. You know the process of filtration 
there?— I do not know it very much in 
detail. I have only just seen it, and that is 
a great number of years ago. I do not 
iaiow whether they have since made any 
improvement or alteration. 

1229. How long is it since you have seen 
it ?— It is about fifteen vearsj shortlv after 
they inaugurated the scheme. 

1230. Their water is taken from the Vaal? 
—Their water is taken from the Vaal, 
which is in no way impounded. 

1231. You know it costs 3s. per thousand 
gallons to filter it?— 1 am told so. 

1232. Can you explain it?— There is a 
very small reservoir at the intake which 
they pum[) into first, and then they pump 
from that to their intermediate reservoir, 



which is also very small indeed, and from Mr. 
their intermediate reservoir to their service ^•^•^^^*®°* 
reservoir,' which is also veiy small, and i^^^-^^erso. 
thence to the town. 1901. 

1233. So you attribute the high cost of — 
filtration there to the want of larger 
reservoirs I — Yes. 

12:^4. I think you referred to the Rand 
Mines dam as an instance of filtration? — 
Yes, of filti*ation. 

1235. Do you know the state of the water 
when it leaves that dam ? Is it fit to drink ? 
— I do not know if it is fit to drink. It 
looks clear. There may be cyanide in the 
water. 

1236. What you go on is that it appears 
clearer ? — Yes. 

1237. In this filtration by settlement 
would you. not in the course of years have 
a very large amount of sediment in your 
dam?— There might be a certain amount, 
but we could scour that through. 

1238. Have you made provision for that? 
-Yes, we have made provision for certain 

sluice gates, which will scour the whole 
thing through. 

1239. (Ihe Chairman.) About these 
gaugings. The report you have put in gives 
a list ot gaugings you have taken ? — Yes. I 
adhere to these statements. 

1240. I am only asking if that is a com- 

flete list of the gaugings? — Yes, so far as 
have taken them. 

1241. So it comes to this, that in nine 
years you liave taken seven gaugings, each 
gauging for a different month?— Yes, but 
more than one gauging at a time. I may 
have taken a gauging several times over. 

1242. That would be to check the result ? 
—Certainly. 

1243. From these seven gaugings, for the 
purpose of ascertaining the average flow 
you have struck out those which you took 
in July, 1894, and September, 1895 ?— No, 
Sir, I have not done that, because I frequently 
got very much over 150,000 cubic feet. 
Sometimes, when the river is in partial flood 
it runs to hundreds of thousands of feet. 

1244. I take it that on these gaugings, 
excluding the months of July and Septem- 
ber which you mention, you arrive at your 
average of 150,000 feet?— Yes. 

1245. That means to say that you omitted 
the whole period from July to November 
inclusive, and you constructed an average 
out of five gaugings for the other months of 
dilTerent years. Is not that so ?— They very 
much exceeded 150,000. A number ex- 
ceeded that figure, I would ask you to 
note. ' 

1246. It does. At any rate I may take it 
that on your reputation as an engineer you 
are prepared to state that five gaugings in 
nine years were sufficient to enable you 
to determine the average quantity of water 
available ?— It is also vmat I know from my 
own experience and the experience of 
others. 

1247. I am afraid the experience of 
others is going to be quoted against you 
by-and-by ? — I do not know what that ex- 
perience is, but I should like to see it. 



Digitized by 



Google 



76 



WITWATERSRAND WATER SUPPLY COMMISSION. 



Mr. 

R. L. Couseus 



4248. 



You consider 
in nine 



that these five 
paugings in nine years are sufficient to 
December 30, ^^^^ ^ scheme of Water supply on ? — Strictly 
1901. ' speaking, there ought to be daily gaugings. 
— 4249. I want to know if these gaugings are 

sufficient to base a scheme on ? — On a basis 
of 150,000 feet, the number of gaugings I 
have given, with my knowledge of the 
Vaal River, is, I should say, sufficient. 

4250. I suppose you would be surprised 
to hear from any engineer of standing that 
the flow at Vereenigin^ itself does not 
exceed 400 millions per diem ? — Cubic feet ? 
4254. No, gallons. Do you think a 
suggestion of that kind prei)osterous ?— Do 
you mean to say it never exceeds that? 

4252. No, the average?—] should be rather 
surprised to hear these figures. 

4253. You see we are getting down to 
one-tenth of your average. Then 1 take it 
that but for these isolated gaugings in July, 
4894 and September. 1895, you took no 
gaugings during the dry season ?— No. I 
only took gaugings when 1 happened to be 
down at the Vaal River. 

4254. You took none tliat you worked out 
these figures from? You did not work out 
any figures in connection witli gaugings 
taken during the dry season'?— I did not 
take any otner gaugings beyond those I 
have reported to you. 

4255. Now, Mr. " Bennett in his statement 
vsays "I think the plans have been verv 
carefully considered and worked out in all 
their bearings, that the quantity of water 
has been ascertained by numerous gaugings 
extending over a series of years, to be 
amply sufficient." That statement is evidently 
arrived at from a perusal of your report? 
— Yes, from the information I gave him. 

4256. And, therefore, his reference to the 
" gaugings extending over a series of years " 
refers to five gaugings taken in nine years? 
— It refers to the niimber I have given 
there, yes. 

4257. Seven minus two. Assuming you 
are correct as to the average How of water 
being so many gallons per diem, it you 
attempt to deal with the water supply on 
the basis of that average does not that imply 
that you are able to impound every 
drop of water that comes down in the year, 
and you average the amount you draw from 
it? Supposing a Hood comes' down and you 
gauge that Hood and you say there are^ so 
many thousand million gallons coming down, 
that raises enormously your daily average. 
Do you have any human means of impound- 
ing that water and storing it up against a 
neriod of scarcity ?— If you impound a large 
lake as we propose to do and a flood comes 
down the water would flow over that lake 
leaving say six inches more in the lake. 

4258. You say there are so many million 
gallons a day which you can deal with lor 
the purposes of your scheme. That average 
rnultiplied by 365 would mean every drop 
01 water that had to come down during the 
year?— Y^es. 

4259. But do you suggest that under any 
possible scheme you can impound every 
drop of water that comes down the Vaal 
dmnng the year? There must be times of 



flood when water would disappear over the 
banks of your dam? — The chances are that 
the dams would overflow periodically. 

4260. Therefore, to construct an effective 
average, which you say you can deal with 
every day, surely you ought only to take into 
account the amount of water you can make 
use of and store up? Is not that common- 
sense ? — Yes. 

4264. And that would be very much less 
than tlie amount arrived at by taking the 
whole flow of the Vaal? — Yes. In my 
report I say I believe the average of the 
Vaal is considerably over 450,000 cubic feet. 

4262. What I suggest to you is that that 
does not help us. The point is to ascertain 
how much we can make use of. — We can 
estimate the amount ol water in that dam, 
and I have done so in my figures. 

4263. Once you are certain the dry period 
. won't be too long you can say ^'I have 

sufficient storage to give me all the water I 
want during the dry season"? — Yes. 

4264. Have you any figures to show for how 
many months during the dry season there 
is a shortage ?— I should say three or four 
months. 

4265. Not more .^ — We have some rain 
during eight months. 

4266. During how many months would 
the flow be less than the amount you would 
require to drive your turbines? — I should 
say not longer than three months. 

"4267. You say that for nine months in 
the year no dam is required? — I should say 
so unless there was a very severe drought 

4268. Then you would say that for 420 
days in the year you would have to rely on 
the dam? — Yes, we would have to draw 
from the storage water in the dam. 

4269. And you say that your provision 
for this in the scheme is more than 
adequate ? — Yes. 

4270. I think, in your evidence, you 
talked of a supply sufficient for eighteen 
months? — Yes. I have told you that you 
can get nine months' supply, and in my 
report I showed how it was possible to re- 
tain suflicient for eighteen months. The 
difference is owing to the possibility of the 
flow receding. 

4274. I should like you to ex[)lain to the' 
Commission something as to the actual 
working of the turbines. I think you said 
that to get 30 millions a day out of the 
Vaal you would require 700,000 gallons per 
minute ?— That is about it. 

4272. Which I make to be something 
over one million gallons per diem ?— Yes. 

4273. In your scheme for ten millions you 
reckon 50,000 cubic feet a minute, which I 
think works out at between 450 and 500 
million gallons per day? — Yes. 

4274. Do I understand that the gi-eater 
the amount oi" water that has to be pumped 
by the turbine the greater economy you 
get, because your figures seem to indicate 
that for the larger scheme proportionately 
less water would be required? — No, sir. 1 
made the statement that for pumping 30 
million gallons it will take 450,000 cubic 
feet flowing i)er second. 
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1275. One Imndred and lilty thousand? 
For the larger scheme you say J44,000 feet ? 
—Yes. We get a greater iall with the 
larger scheme. 

1276. This economy is brought about by 
vour having a greater fall?— Yes. 

1277. I have never seen a turbine, but I 
take it that the w^ater has to flow through 
a closed pipe and as it passes through it 
catches the turbine ?— Yes, it presses on 
the blades. 

1278. Like an ordinary screw ?— Yes. some 
of them are like that. 

1270. How many of these instruments 
would you use for 30 million gallons?— I 
think we should adopt the unit of 3,(KX) 
horse-power each. 

1280. And that means a pine of what 
diameter ?— That depends on what kind of 



1296. We will leave Niagara out of the Mr. 
question ?- Yes, exclusive of Niagara. R.L._Cou«ens 

1297. Can you name any ?-I do not think December ao, 
I can i'rom memory, but 'I can hand in to iQOi- 
the Secretary a list of a large number ol 

places where turbine schemes have been 
erected. 

1298. In Question 623, 1 think it is, among 
other items of first cost you provide £25,000 
compensation for the holders of riparian 
rights ■?— Yes. 

1299. Who are they ? What are the ri^ts 
which you require to compensate for?— The 
riparian rights. We have handed in these 
documents. 

1300. But these owners do not require 
i'25,000 after giving you a lease?— No, sir, 
that refers to ourselves. 



tui-bine you use. 

1281. Now it occurs to me to ask— Can a 
thousand million gallons flow through these 
])ipes per diem?— Oh, yes, it is done at 
Niagara. 

1^282. And the head of wAter there is what? 
—About 130 feet. 

12i^. Now 1 understand that in your 
larger scheme you abandon the idea of a 
pipe coming down from the Ciuial to your 
turbines and draw youi' water from the 
lower edge of the dam ?— Yes, by pipes. 

1284.. And your turbines are placed at 
the foot of the dam ?— Yes, close to the 
foot of the dam. 

- 1285. The total height of your dam. is 
120 feet? Yes. 

1^. Where are your intake pipes ?— We 
put them about three-quarters of the way 
down the dam. 

1287. Then you have a head of water of 
40 feet?— No, we would not put them above 
one-third of the height oi' the dam up. 

1288. Your head would fall possibly from 
120 to 40 feet?— Yes, possibly. That is 
why I calculate on half the total storage. 

1289. And in estimating the water required 
to drive the turbines it is evident we must 
deduct one-third, because you do not get 
the benefit of the full fall ?— That is the 
reason why I have deducted one-half from 
the storage capacity of the dam. 

1290. Where do you deduct it?— I said 
the storage would last eighteen months, but 
on account of the decreased height if you 
draw on the storage I only reckoned that 
as nine months' supply. 

1291. I see, and you have deducted it 
simply on account of that? — Yes. 

1292. And for three months in the year 
it is a great deal less than your 110 feet 
head?— Yes, you would get slightly less. 

1193. That would affect your pumping 
capacity of course?— Yes, you would use 
more water. 

1294. And you have allowed for that? — 
Yes. 

1295. Are there any instances of success- 
ful turbines on this scale with the same 
sort of water arrangements? — There are a 
large number of instances all over the 
world of turbines being used for power 
supply. 



4301. You want this as the holders of the 
rii)arian rights?— We* do. 

1302. You must explain. That is to say, 
Messrs. Halse. as the proprietors of these 
rights, put their price at J25,000?— Yes. 
That includes all those who are interested 
in the scheme. 

1303. Now.sby constructing your dam 1^ 
feet, as 1 understand, vou would dam back 
the water for thirty or forty miles alcove ? 
—Not thirty or forty miles in length. 

1304. Thirty or forty square miles. 
Do you know anything of the contour of 
the 'river banks?— Oh, yes. 

1:K)5. How far would this lake submerge 
private i)roperty ?— Well, there are certain 
valleys that would fill up. 

1306. No land in respect of which the 
owner would have to be indemnified ?— There 
was no land there before the war that was 
cultivated to any extent. 

1307. Do you think you would have to 
compensate these owners?— I think that 
ground would have to be bought. 

1308. That will add something more to 
the cost of the scheme?— If the larger 
scheme be taken up that would be s©. 

1309. You are not prepared with figuj^s 
as to the extent of the submergence ?— The 
total extent, 1 take it, is thirty square miles. 

1310. Yes, but I am referring to the^ 
character of the land submerged?— 1 would 
have to make a very detailed survey, which 
would take a long time. 

1311. I do not want you to do so. I only 
wanted to know if you had the 'ignres. 
Because, you recollect, that one ol the 
questions, No. 672—1 do not know who was 
examining you— reads: 

"There is only <me other question that 
"I wish to ask, and that is with 
"regard to these figure's you have 
"submitted. These are rehable?— 
"Yes. We are prepared to carry 
"out the work at the figures we 
"quote here." 
Did that relate to the larger scheme or the 
smaller scheme '?— That relates to both. 

1312. Then you recollect you gave us an 
estimate ?— Yes. 
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1313. Then, since that estimate was made, 
vou told Mr. Lance that yon would 
nave to allow three times more for laying 
pipes?— That is on the basis of the ten 
million scheme. I do not know whether 
you wQuld like us to supply ten or thirty 
million gallons. 

1314. Am I not right in stating that the 
cost of the 30 million scheme — 

{Mr. Bell) Both schemes presented are on 
the ten million basis, and tne cost has got 
to be extended for the 30 millions. 

{The Chairman.) Here is the memorandum,* 
and according to it the cost of the larger 
scheme would be ^£1,122,015. 

{Mr. Bell). The basis of calculation of 
the cost is the ten million scheme. 

{The Chairman.) I take it from wliat you 
say that that is not the cost of the scheme 
but the cost of a portion of the scheme. 

{Mr. Bell.) The memorandum handed in, 
headed Memo. No. 2, refers to a smaller 
scheme. They are both included there. 

{The Chairman?) I do not see your point. 

{Mr. Bell.) The first gives a similar 
scheme, which is to include a canal. The 
second is the larger scheme, but they are 
both based financially on the ten million 
gallon scheme. 

{The Chairman.) Then I take it from you 
that in the first statement you made you call 
the cost the total, and then you leave us 
to find out that it is not the total (*.ost. 

{Mr. Bell) It is headed " Total, 10 million 
gallons." 

1315. (The Chairman to witness). Then, I 
understand you presented us with two 
alternative schemes for ten million gallons, 
the only ditterence being that you can 
work the second u]) to 'M million gallons? 
— Yes, you can also work the smaller 
up to So milHon gallons if you wish to 
do so. 

1316. What object would there be in 
raising the cost wantonly Irom ^^814,015 to 
;^1,122,015 if there was not a larger supply 
of water? — The larger scheme conserves 
a far greater quantity of the water. 

1317. But you say the smaller scheme is 
sufficient ?— In my opinion it is sufficient. 

1318. Then why give us another scheme 
which would cost £300,000 more ?— Because 
it would store so much more water. 

1319. You advanced the statement to us on 
ten million gallons ?— Yes, on the basis of 
ten million gallons. 

1320. Subsequently you state 30 millions? 
—I stated that you can get 30 millions if 
you require it. 

1321. Was not the whole idea in putting 
in the second scheme to present a new 
scheme? — When I first considered these 
figure>5, I did not know what the require- 
ments for the Rand would be, but the 
evidence shows that you can get 30 millions 
if you want it. My opinion is that you can 
get a far greater amount. 

* See Appendix E. 



1322. x\t any rate the point is that we 
have no figures that show the inclusive 
cost of laying down your scheme for pro- 
viding ;iO million gallons per diem ? — The 
amount of cost ? 

1323. We have no inclusive statement of 
cost, of the wljole cost of laying down the 

Blant for supplying 30 million gallons? — 
iO, it is for ten millions. 

1324. The utmost we have got is a project 
for supplying 30 million gallons plits a 
project for making a dam?— At the foot of 
the falls. 

1325. Now in Question 657 you referred 
to the possibility of steam pumping, and the 
utmost length to which you seemed inclined 
to go was to say that it is most un- 
likely to be wanted.— No, I have not gone 
further. 

1326. Therefore, it would seem rather 
as if prudent people who carried out 
your scheme would have to supply duplicate 
pumping machinery by steam"?— In my 
opinion, no. 

1327. You have not gone so far as to say 
more than that it is most unlikely? — That is 
my statement. 

1328. You would not like to go further ? — 
I would say that up to 30 million gallons at 
least, I do not think that any steam pumping 
would be required. 

1329. The advantage you offer is that by 
u.sing turbines instead of coal there is ii 
sa^lng of ^5,000 per annum?— Yes, with 
coal at 5/- per ton, but it is not in 
many places that you can get coal at 5/- 
per ton. 

4330. That is what you put it at. Would 
you multiply the saving in the cost of coal 
by three for the thirty million gallon scheme ? 
—Yes. 

1331. To get that we have to build this 
dam of 120 feet, which you estimate to cost 
16450,000, and we have to submerge 40 
square miles of land and indemnify the 
owners. Do we have to do anything else 
in consequence of using these turbines instead 
of steam ?— No, 1 think that would be about 
all. 

1332. I asked you just now about the 
places where this turbine business had 
been carried out. Have you any general 
statement to make with reference to the 
running of turbines without interruption '■ 
—You mean on the experience of other 
places? 

1333. I am going on the question of safety. 
— 1 do not think they stopped, for instance, 
since they commenced at Niagam, and by 
looking up technical books I could quote 
other places. 

1334. Do you provide for reserve turbine 
power as a competitor would provide for 
reserve steam plant? — Yes. 

13115. Now in question 658 you brought 
your lake into competition with Lake 
Geneva. I suppose the amount of settlement 
elVected is more or less dependent on the 
size of the lake?— Y'es. 



Digitized by 



Google 



WITWATERSRAND WATER SUPPLY COMMISSION. 



79 



1336. 1 suppose tlie water whicli Hows 
out of the Rhone into Lake Geneva and out 
of it again has a better chance of settling 
l)efore it goes out again than the water which 
Hows into your lake.' — Yes, it is a larger 
sheet of water. 

4337. Do you think the process wh:)u1(1 be 
finished before the water is pumj)ed'? — I 
think the water would be larf^ely clarified 
but i>erhaps not altogether. 

1338. Therefore, up to the foot of your 
containing wall you must have sediment .' 
—It might gradually work its way down to 
that point. 

1339. Have you any st^itistics as to the 
amount of solids in suspension which the Vaal 
brings down when it is in flood ? — I have 
not that matter here. 

1340. Have you ever studi(*d it ?~-Only very 
slightly. 

4ii41. Have you had any ex|)erience of 
dams — small ones, it is true— in Cape 
Colonv ? — At the present time 1 am con- 
nected with a work of a similar nature to 
this. 

4342. I think I am right in saying they 
silt up rather rapidly? — They do sometimes. 
It depends on the part of the country. 

4343. Would you consider the Vaal a 
particularly tuibid stream in flood ?— Yes, I 
would call it a turbid stream in flood. 

4344. Do you know what it brings down 
chieflv — mud or sand? — Both in times of 
flood.' 

4345. I suppose tlie task of cleaning out 
the dam would be very expensive? — No. 

4346. How do you do it?— Simply with 
sluice gates near the bottom of the dam. 

4347. {Mr.Quinn.) I have only one question, 
Mr. Cousens, to ask you. You state in your 
report of the gaugings of tl)e flow of the 
Vaal River that the average exceeds 450,000 
cubic feet per minute? — Yes. 

4348. Can't you get to exact figures?— 
No, the gaugings varied very much. 

4349. Can't you give us all the variations? 
—No. I only made a note of where it 
exceeded 450,000 cubic feet. 

IliSO. When you made those notes did 
you keep a record of how much in each 
instance the flow exceeded 150,000 cubic 
feet?— No. It was suQicient for me that it 
exceeded 450,000 feet. 

41^4. So that these gaugings are very 
unreliable if you are not able to tell us 
what tliey are in detail?— I say the flow 
exceeds 4S0,000 cubic feet, but sometimes it 
goes up to hundreds of thousands of cubic 
feet when the Vaal is in flood. 

4352. When you knew there were 450,000 
cubic feet you did not take any further 
trouble?— No, I was quite satisfied. 

4353. (Mr. Brakhan,) Having a quantity 
of water exceeding 450,000 cubic feet per 
minute, the question arises whether you 
would get sunicient water in this large 



lake which is supposed to contain, when it Mr. 
is full, 209,000 million gallons?—! don't quite ^^-LCousens 
follow you. Do you mean wliether the dam December so, 
would be full or not ? i90i. 

4354. Y'ou say it was immaterial to you 
if the amount of 450,000 cubic feet was 
exceeded. I want to ask you now whether 
it is not material that we should know as 
to the possibility of keeping this enormous 
lake full of water seemg that you draw 
from it 4,01X) million gallons per day for jrour 
turbines ?— Yes, we draw for the turbines 
450,000 cubic feet per minute, or for the 
thirty million scheme 444,000 cubic feet 
with the higher lall. 

4355. Suppose you have filled this dam 
prior to starting work, then you draw ofi", 
m order to pump thirty million gallons, 
4,000 million gallons a day from this lake 
and seeing there is a comparatively limited 
quantity of water in the Vaal even in the 
rainy season at a time when the river is 
not in flood, is it not a material question to 
inquire how far the flow you estimate will 
keep the dam full?— To answer your ques- 
tion precisely, sir, it would be necessary 
to take daily gaugings of the Vaal 
River. 

4356. Is it not necessary for a scheme of 
this magnitude, which requires an expendi- 
ture of perhaps a couple of million pounds, 
to have exact gaugings?— Well, it would be 
advisable to get them if possible. 

4357. I think, we ought to have them 
before us now.— It would mean living down 
at the Vaal River all the year round to 
do it. 

4358. Then you stated at the previous 
examination that the price of coal on the 
West Rand is 40s. per ton?— Before the 
war. 

4359. I may tell you coal is delivered at 
Krugersdorp ranging from 46s. to 20s.— 
Now? 

4360. Now and before the war. We are 
speaking of Transvaal coal.— I understand 
Middelburg coal was over ;g2 before the 
war. 

4361. No, sir, 48s. or 49$., and round coal 
24s. or 22s.— Before the war?— Yes. 

4362. {Mr. Kitzingei\) In your report of 
gaugings you give the quantity of water 
which you say is required for pumping. 
Can you tell us how you arrived at that 
calculation. I make it nearly 43 millions? 
—It is on account of the higher fall. You 
get 140 feet of eft'ective fall with the dam 
at the foot of the falls. You require 440,000 
cubic feet per minute to pump the thirty 
million gallons. 

4363. {Mi\ Bell) Might I be permitted to 
put one question to the witness ? It has 
been stated that the source of the Johan- 
nesburg water supply is the dolomite beds. 
1 think you have some statement to make 
with regard to that?— Only Zuurbekom 
water is from the dolomite; the other 
sources of the Waterworks Co. are not con- 
nected vnth the dolomite. The dolomite 
water is hard; the other sources of supply 
are softer. 
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TRANSVAAL CHAMBER OF MINES. 

•Mr. A. R. GoLDRiNG, called and examined: 



Mr. 1364. (The Chairman,) Mr. Goldring, you 

A. R. Gold- are the Secretary of the Chamber of Mines? 

!!!£• -Yes, sir. 
December so, 1365. You come prepared to make a 
1901. statement to us with regard to the require- 
ments of the Chamber of Mines? — Yes. 
1366. Will you read it? 

Statement of the Transvaal Chamber 
of Mines, 



In arriving, as nearly as possible, at 
the present and prospective water require- 
ments of the mines of the Witwatersrand, 
the Chamber has availed itself of tlie know- 
ledge and experience of the leading mining 
engineers of Johannesburg; and though it 
has not been found possible to state witli 
precision what the ultimate requirements 
will be, the information which the Chamber 
is able to submit will, it is hoped, prove 
of assistance to the Commission. 

The Chamber is of opinion that, con- 
sidering the impoi'tance of the question, it 
is necessary to be prepared for years of 
exceptionally low rainfall and run-olT; and 
that a supply of water for the mines from 
Randfontein to Geduld inclusive should be 
provided, capable of furnishing approximately 
W million gallons a day at a date about five 
years after normal conditions are restored, as 
from estimates made by the engineers of the 
various mining groups, it appears that in all 
probability there will then be about 17,000 
stamps in operation in the district referred to 
above, or, say, 41,000 more stamps than were 
running previous to the war. 

The data obtainable at present regard- 
ing the position at a period beyond five 
years from the restoration of normal working 
conditions are of so problematical a nature 
that it has been found difficult to arrive at 
an approximate figure for the final stamping 
power or water requirements. Nevertheless 
it is beyond doubt that there will be a 
considerable further development after the 
(late named, as, if the economic conditions 
of the country are such as to facilitate tlie 
expansion of its main industry, if is pro- 
bable that owing to the reduction of working 
expenses by improvements in appliances 
and otherwise ore bodies of lower grade 
than at present worked will be capable of 
being treated. The Chamber therefore is 
of opinion that under such conditions 
ultimately a supply of not less than 30 
million gallons of water per day should be 
contemplated for the eventual total require- 
ments of the Rand. 

In the above estimates no allowance 
has been made for available water wliich 
might be encountered in new mining areas, 
the Chamber being informed that shafts 
which yield a material supply oi* water at 
present will later on in all probability show 
a decrease ; and, in fact, several of the deep 
shafts to-day make very little water, and 
many crushing mines can be pointed out 
which pump less than 100,0(iO gallons a day. 



Further it must be borne in mind that 
most water-rights on the down stream side 
of large dams already erected across the 
streams in the immediate vicinity of tlie 
mines under consideration can yield little, 
if any, water worth mentioning. Some of 
the large dams referred to above have not 
even filled during this war time when 
scarcely any demand has been made upon 
them. 

The estimates include provision for the 
domestic wants of the white and native 
population of the mines and of the non- 
mining population of the villages within the 
mining area, but naturally not for the 
townships of Johannesburg, Krugersdorp. 
and Boksburg. 

When any source of supply shall have 
been selected for final consideration an<i 
information is available wliich will enable 
calculations of cost to be made, the Chamhei* 
will be glad, should the Commission <o 
desire, to submit a further statement dealing 
with this side of the question. 

(Signed) A. R. GOLDRING, 

Secretary. 

Transvaal Chamber of Mines, 
Johannesburg. 

i;367. (The Chairman). Mr. Goldring, you 
have one or two technical gentlemen here?— 
Messrs. Webb, Thomson, and Poore are 
here to answer any technical questions that 
tlie Commission or any parties interested 
may desire to ask with regard to the 
Chamber's statement, they having advised 
on the matter. And, if you wish it. Mi*. 
Poore will (ir.-t appear as a witness, and 
then the other witnesses can be called if 
you desire them. 

(The Chairman,) Perhaps the best way 
would be that if. any question is put io 
you which you think these gentlemen can 
better answer that question may stand over. 

1368. (Mr. Lance, i-epresenting the Johan- 
nesburg Town Council.) In arriving at this 30 
million gallons per day, can you give us any 
details?— It is estimated that a stamp will 
crush five tons, and take 400 gallons oi' 
now water per day. 

(The Chairnmn.) That had better come from 
the technical witnesses. 

i;}69. (Mr, Lance.) You would have an 
increase in the number of stamps- to -16,000 
or 17,000 ?— Yes, that is our estimate. 

1370. The necessary consequence of that 
would be that tliere would be a very large 
addition to the population ? — Presumably, but 
our statement does not deal with that. In 
our statement we try to supply information 
with regard to the water supply for mining 
requirements only. 

1371. Can you give any data on whicli 
you based the increase of the number of 
stamps ? — I think, if the Chairman will 
allow, a technical witness will answer 
that 



Digitized by 



Goog\k: 



WITWATERSR/VND WATER SUPPLY COMMISSION. 



81 



1372. {Tke Chairman,) 1 have only one 
question that I will put to you, and that is 
as to the meaning of the last paragrapli of 
your statement? — That is witn regard to 
the cost. 

1373. It is not clear to me what it means ? 
— The idea of the Chamber in inserting that 
paragraph was that tliey sliould be in a 
{position to lay before the Commission 
figures regarding what should be the apnroxi- 
mate cost of tlie supply of water. Although 
they know the cost to various (companies and 
can calculate it out, here they cannot make 
out their calculations until they know what 
source the Commission would recommend 
and then they w6uld like to have an oppor- 
tunity of estimating the cost so as to aeter- 
mine tlie charge that the companies, who 
will be the largest consumers, will have to 
pay. And they wish to be allowed to place 
that evidence before the Commission when 
the time comes. 

1374. Do 1 undertand that the mines ask 
for special treatment on the ground of their 
being large consumers ?— No, but they wish 
an opportunity of laying their views 
before the Commission on the question of 
cost, which will to a large extent fall on the 
mines, and for whicli the Chamber would 
be responsible. 

1375. It comes to this that at a later period 
the cost at whicli this Board would supply 
water would be lixec^, and it would be for 
the mines to decide whether they would 
come into the scheme or not? — Yes. 



1376. In other words, they would assist 
us in arriving at the cost. We would be ^ 
very glad of that assistance. 

1377. (Mr. Thomson^ representing 
Johannesburg Waterworks Company.) Does 
not this amouilt to a reservation on the part 
of the mines to supply themselves with water, 
and that they do not intend to commit 
tlieinselves in any way to accept any 
scheme? 

1378. (The Chairman.) 1 think tliere is no 
occasion to put that question. You could 
not possibly expect the mines to commit 
themselves until they know .where they 
are. 

1379. (Mr. lliomson.) It is with reference 
to this last paragraph of your report. The 
intention oi that I take it is this, that the 
Chamber of Mines would not commit them- 
selves to any public scheme of water 
supply which mignt be framed, but left the 
question so that they may be free to supply 
tliemselves?— No. That paragraph carries 
nothing more than what the words naturally 
bear, that, when a source of supply is deter- 
mined on, the Cliamber, as representing the 
mines which would be large consumers, 
would like to be allowed to make calcula- 
tions' of cost with the idea of assisting the 
Commission ; and the paragraph itsell" 
carries nothing more than its natural 
meaning, which is, I take it, what I have 
stated. 



Mr. 

K. Gold- 
ring. 



. , December 30, 

the 1901. 



Mr. G. B. PooRE, called and examined ; 



1380. (The Chairman.) Mr. Poore, will you 
tell us what your connection is with the 
Chamber of Mines ? — I was a member of a 
committee asked to advise with* regard to 
technical points on the water question. 

1381. (Mr. Lance, representing the Johavx- 
nesburg Town Gpuncil.) Can you tell us the 
number of gallons per stamp per day 
that you reqiyre for mining purposes ? — 
Make-up water 400 gallons per ton 
crushed, and a stamp crushes live tons per 
day on the average. 

1382. Is that what has been actually used 
so far? — That is the amount of water which 
the Engineers of the Committee agreed was 
recjuired for make-up water per ton crushed. 
Some claim a trifle less, and 1 know of 
mines that use more according to their 
meters and methods of measuring the 
water on those mines. 

1383. It is based on actual data gained 
liere? — Y^es. 

1384. On what was the increase of stamps 
from 6,000 to 17,000 based?— Tlie original 
committee which was asked to meet by the 
Secretary of the Chamber of Mines consisted 
of the engineers of the various groups of 
mines, and the calculations are based on 
the estimates that those engineers made. 

(The Chairman.) I think we should take 
the examination of Mr. Webb and Mr, 
Poore jointly. 

1385. (Mr. Wehh.) I simply wanted to add 
that the different engineers of the dilTei'ent 
groups handed in what they expected their 



groups to be able to do in certain periods Mr. 
of three years and five years, eventually o. b. Poore. 
providing for no departure from the level p^pp^^r 30 
of normal conditions and providing the ^^ Tpol'^ ' ' 
working conditions are such as Me expect — 
and hope for, that the reduction in working 
expenses will be such as to facilitate the 
brmging in of large bodies of low-grade 
ore. But if the expected reduction in work- 
ing expenses was prevented by any outside 
causes like increased taxation, it would 
throw out in a measure the calculations 
which have been made. 

1386. (Mr. Lance.) Mr. Poore, in arriving 
at these calculations of what the Chamber 
required you have taken the total require- 
ments and jou have not allowed, have you, 
for any private source of supply in these 
2,000 gallons per day per stamp?— Thnt 
does not relate to any private source. 

1387. Hitherto you have had to rely entirely 
on private sources? — Not absolutely. 

1388. What other sources have you got ? 
—For instance the Waterworks Co. have 
supplied water for some of the mines. 

Id89. Is not that a small amount?— A 
small amount. 

1390. Hardly worth talking of?— Hardly 
worth talking of. 

1391. Have you formed any idea what the 
amount obtained from private sources has 
been?— Yes. There are two sources of 
supply — the mines and private reservoirs. The 
total m one set of statistics showed that 407 
gallons per ton crushed had been used. 
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Mr. 13{.>2. There is no reason why that should 

<;. B. Voore. qq^ conthiue, is tliere ?— Tliey were using 
December 80, ^ictually more water than they could supply 
1901. ' constantly. 

— 1393. S>*s, hut this supply you speak of 

— do you think there is any reason to 
anticipate that it cannot be ' maintained ?~ 
Well, it was inadequate. 

1394. Never mind whether it was inade- 
quate or not. You told us you had a 
certain supply, and there is no reason to 
anticipate that that will cease ?— That sup[)ly 
will continue. 

1395. And as new shafts are sunk, won't 
that be increased by the ordinary mine water ? 
—The new' shafts which are being sunk 
have not as much water as the shafts on 
l»ost of the mines which are (-ailed pro- 
ducing mines. 

1396. But there would be something?— 
In all probability there would be something. 

1397. So that you would liave something 
in excess of 467" gallons per ton cruslied on 
'the new mines ?— Yes. 

1398. On what is that based ? On what 
you were crushing before the war ?— Yes. 

1399. Can you give us the figures .^— This 
467 gallons per ton crushed was taken over 
.seven mines. Of that quantity 1(56 gallons 
came from the mine and 301 gallons per 
ton crushed came from dams or outside 
sources. 

1400. What is the total quantity? How 
much per day is the total ?— Four " hundred 
and sixty-seven gallons per ton crushed. 

1401. All I want is a matter of fact. 
How many tons did you take into account? 
—That was on a tonnage of 1,908,000 tons. 

1402. Was that the total tonnage being 
crushed per dav by tliese seven mines?— In 
crushing 1,908,000 tons it was necessary to 
use '467 gallons make-up water for every 
ton crushed. 

1403. Now this l,908,aK) was that the 
total tonnage crushed on the Rand?— No. 
That was only on. the seven mines. 

1404. When you spoke of getting this 
supply of 467 gallons, did you (tonline it to 
these seven mines?— No, that is the amount 
required per ton crushed on a great 
number of mines. 

1405. What is the total quantity that you 
estimate you require?— The Engineers 
estimate that 400 gallons of new water is 
required for each ton crushed on new 
mines. 

1406. Now I want to get at the total 
supply of water you had hitherto. 1 under- 
stood you to say* it amounted to 467 gallons 
per ton crushed. Now in arriving at that 
you say that you take in only seven mines. 
Can't you give us the total water supply 
you had on the Rand from the mines and 
other sources?— It would be in the vicinity 
of twelve million gallons for make-up 
water per day. 

1^7. And that is allowed for in the 
fjuantity of water now- stated to be required ? 
—Yes. 

1408. That would be twelve million 
gallons a day?— More or less. 



1409. And that has been sullicient to run 
(),(K)() stamps'?— To run 6,000 stamps. 

1410. Did you say that for 17,000 you will 
require thirty millions?— That is for more 
stamps. 

1411. That is when you have got 17,000 
sfcimps ?— No. 

1M2. Yon want twenty million gallons 
furnished in addition to this mine water?— 
Yes, including water which we have from 
j)resent dams. 

1413. So that you want a total of thirty 
millions when you have got 17,000 stamps? 
—No, twenty millions. 

1414. But you say you want twenty 
millions in addition to * what you have 
already had ?— We want the twenty millions 
for the dillerence between 6,000 and 17,000 
stamps. 

1415. So that for the 17,000 you want 
thirty millions ?— You mean 17,000" increase? 

1416. No. MHien you have got 17,000 
stamps YOU want thirty million gallons of 
water ?— No. 

1417. You say you have 6,000 stamps 
current now, and for the increase you want 
twenty milhon gallons. Does not that mean 
that for the total you want 32 millions? 

1418. (The Chairman.) The Chamber of 
Mines suggests that an ultimate supply of 
not less than thirty million gallons per day 
should be provided. That is based on a 
total of 17,000 stamps?- No, that is not 
based on a total of 17,000 stamps. There 
was a statement made that there would be 
more than 17,000 stamps. 

1419. (M)\ Uince.) You have had 6,000 
stamps running for which you had about 
twelve million gallons of water?— Yes. 

1420. If you treble that amount, instead 
of 6,000 you can call the number of stamps 
18,000, and the amount of water o6 
million gallons? — The difference comes in 
in this manner. The present number of 
stani})s is supplied with water from the 
mines to a great deal larger extent than 
these new mines can be expected to be. 
Formerly we had one shaft that gave us at 
least thirty million gallons a month. It is 
hardly fair to estimate that where you strike 
water in other shafts that they will give you 
that amount, and that you could supply 
quite a number of mines that would nave 
been very short from such a source. It was 
an abnormal thing this yield of water in 
that district. 

Ii2i. But it is not a question of where 
the water comes from: we are talking now 
of the quantity. You have run 6,000 stamps 
on twelve million gallons a day?— Yes. 

1422, {The Chairman.) Wouldn't you leave 
this i)oint and we will perhaps have it 
cleared up at a subsequent meetmg? 

{Mr. Lance.) Very well. 

d423. (Mr. Thomson., repi'esenting the 
Johannesburg Waterworks Company.) In 
this estimate of twenty million gallons 
for 11,000 extra stamps you do not 
take into consideration the use more 
than once of the same water? — Eleven 
thousand stamps would crush five tons 
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1426. From which a very large supply of 



per stamp per diem. Each and everv 
ton crushed requires 400 gallons of new 
water. Therefore, the 11,000 new stamps 
would require twenty -two million gallons of 
new water per day. 

1424. There are several available sites in 
close vicinity for dam j)urposes. Water 
that might lie suitable for mining purposes 
might not be suitable for domestic purposes. 
At Roodepoort for instance there is a very 
large area where water could be conserved ? 
—1 do not think there are many areas there 
which would yield much water. 

1425. You are aware of the waterworks 
below the Khp River hills that are being 
constructed ?— Yes. 

1426. From which a very 1 
water can be obtained ?— Yes. 

1427. What is the quantity you estimate 
you can obtain from that?— I do not know. 

1428. It is in course of being carried out 
now ? — Yes. 

1429. Can you tell me the size of the 
pipes which are being laid down to convey 
that water to Johannesburg ?— To which 
pipes do you refer? 

1430. The pipes from the borehole near 
Klip River and Vierfontein.— I do not know 
which pipes you refer to. 

(The Chairman.) Is not that irrelevant? 

1431. If the mines are in a position, or 
are in the very act of suppljring their own 
water for some of the principal groups, it 
will be unnecessary for the Water Board 
or whatever board will be constituted to 
supply such a large quantity, seeing the 
mines are taking steps to supply them- 
selves?— Need I reply to that question? 

(The Chairman,) Not unless you like. 
(Witness.) I would rather not answer that 
question. 

1432. (Mr. Thomso7i.) You can tell me this, 
that it is within your knowledge that a 
number of mines in the vicinity of Johan- 
nesburg are making arrangements for the 
supply of their own water and are capable 
of supplying their own water ?— I do not 
know that they are capable of supplying 
their own water. I know that they have 
l)eeit making arrangements for ^ water 
supplies. 

1433. (The Chairman.) As I understand 
the matter, the statement that has been 
prepared indicates the amount of water that 
the mines would ask us to provide should 
they come into this general scheme?— Yes, 
sir. 

1434. Then we may take it from the 
figures given that twenty miUion gallons 
would be the amount which they would 
take from us in five years' time?— Yes. ' 

1435. We are assuming that the mines 
are as capable of estimating their require- 
ments as the Town Council; and if the 
mmes say "We are prepared to take that 
amount from you," the mines are sutficiently 
solvent to carry out their guarantee, and 
therefore we should not have any great 
anxietjr in considering how you arrived at 
these figures, unless Ave find our sources of 
supply are unequal to the demands made 



upon them, in which case we should like >tr. 
to know that you have exhausted every ^^- ^ ^^^^"^^ 
possible source before you have come toDece^rSo 
us. Do you know if you contemplate going i9oi. ' 
on with the proposal to which you have — 
referred ?— The water will have to be had 
from some source. 

1436. The mines are satisfied Hhat 20 
millions will have to be got outside the 
water tliey now obtain from schemes in 
operation? — If the economic conditions are 
what they should be water will have to be 
had from some source. 

1437. I believe that hitherto the mines 
have scratched for water where they could? 
-Yes. 

1438. But these scratchings are exhausted, 
and there is no possibility of the mines 
getting a supply unless they go further 
a-field ?— Almost every available source has 
been used up in the immediate vicinity of 
the mines. 

1439. It is a question I ought perhaps to 
ask Mr. Goldring, but perhaps you could 
answer it. In these figures do you include 
Germiston ? — There were three towns 
left out— Johannesburg, Krugersdorp, and 
Boksburg. 

1440. What about Germiston ?— It is taken 
in. 

1441. What has been the experience of 
mines using wetter from the dolomite in 
their boilers as compared with water from 
the Vaal River?— The dolomite waters have 
been used to such a small extent that 
whether the water gave a good result or a 
bad result I cannot tell. 

1442. You have not used dolomite water 
by itself in your boilers?— Not to my 
knowledge. 

1443. It has always been mixed with 
surface w^ater, so that the result escaped 
your notice?— YeSj sir. All the water that 
1 know of as coming from the dolomite has 
a permanent hardness of about ten degrees, 
and in such cases a water softening ap- 
paratus should be used. 

144i. So that you are in a position to 
say that the mines have not used water 
from the dolomite ?— Not to any extent. 

1-445. Have you any idea what will happen 
if they do use it? Are you apprehensive 
of these results to boilers which have been 
suggested ?— I do not think it would do much 
harm. It might be necessary, if the water 
is hard in future, to get a softening 
apparatus in connection with all boiler 
plant in which dolomite water is used. 

1446. Which is not a very expensive 
business when used on a large scale?— It 
would depend on the degree of hardness of • 
the w^ater what the expense would be. 

1447. That is a (juestion that some one 
on behalf of the Chamber of Mines ought 
to be able to speak on definitely. Do you 
say you cannot employ the water from the 
dolomite on account of the hardness?— I 
should say you can employ it. 
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And the expense of the softening 
not be so great as to lead you to say 
u ought to go to the Vaal for your 
—1 should say it would add 10 to 15 
it. to the cost of boiler plants to add 
ig apparatus. Dolomite water would 
leficial in milling operations. We 
radd lime to the water in several of 
action processes. 

There you have a counter-balancing 
ige?— No, I do not think the advan- 
u would have in using liard water 

be worth mentioning. It ^vould 
y not be a disadvantage. 

You are sufficiently clear in your 
ind to make it unnecessary for me 
the Chamber of Mines to give us a 
nt on the subject ?— There is no 
>n to your doing so. I think I have 
, correct answer. 

Your answer in elTect is that it would 
3 the cost of a boiler plant 10 or 15 per 
i^hich I suppose w^ould be a pretty 
;em?— Yes, I think it is an item. 

But spread over 20 million gallons it 
lot amount to very much ?— Only a small 
of the water is used in the boilers. 

It would not average very much per 
id gallons ! You do not think it an 
mt point ?— No. 

{Mr. St. John Catr.) Does the400 gallons 
per day, which would be required for 
les, include all the vmter for domestic 
3S on the mines?— Yes. 



1455. Then this 15 per cent, which would 
be added to the cost of the boiler plant- 
that would merely be a capital outlay l~ 
That portion of the plant would have to 
be mamtained. 

1456. (Mr. Quinn.) If there is a prospect 
of the stamping power being increased from 
6,000 to 17,000, don't you think that that 
would necessarily mean a very large increase 
in the white population ? — It would probably 
mean q-uite an increase in the mining 
areas. The average now is about two white 
workmen per stamp. 

1457. In addition to that, the town is 
suppoi'ted by the mines, and, consequently, 
if you are going to increase your stamping 
power from 6,000 to 17,000, the town if it 
does not increase at a proportionate rate 
must still increase materially? — It must 
do so. 

(The Chairman.) The Commission would 
be obliged if by the next sitting the repre- 
sentatives of the Chamber of Mines would 
give a written statement showing the calcula- 
tions on W'hich the requirements of the 
mines are based. 

(Mr. Webb.) 1 can give it to you now if 
you W'ish. 

(The Chairman.) I think if we have it in 
writing it would be suificient. 

The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



FIFTH SITTING. 



CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



MONDAY, 13th JANUARY, IQUii. 



Present : 

W. St JOHN OARR, Bay. (Acting Chairman). 

A. BRAKHAN, Esg'., W. McCALLUM, Esq., 

B. KrrZINGER, Bsti., J. W. QUINN, Es«i., 
G. ROULIOT, Esii., 

G. CRAIQ SEI.liAR, Ks<j., Skckktary. 



1458. (Mr. St John Ckiir.) The Government have notified me to take the chair in tlie 
absence of the Chairman. We will now hear Mr. Webb. There was a statement, Mr. 
Webb, that you said you would prepare. Will vou kindlv rSad that now.' 

{Mr. Webh.) Yes. ' 

TRANSVAAL CHAMBER OF MINES {Omimmd). 

Mr. H. H. Webb then read the following statement:— 

In November last a meeting of En^neers 
representing the several groups of Mines on 
the Rand was convened to go into the matter of 
the Water Supply for the Mining Industry. 
In order to arrive at a fair conclusion it was 
necessary to form an estimate of the num- 
ber of stamps which would be running 
within a reasonable time after normal 
conditions were restored, allowing a sufficient 
period for a permanent reduction of working 
expenses and the carrying out of the 
development and equipment of those newer 
mines which had encountered, or were 
nearing, the reef. Low grade bodies of ore, 
which would become available and add con- 
siderably to the amount of ore which could 
be treated, were taken into account on the 
assumption that the benefit to be derived 
from reduced working expenses would 
enable these bodies to be treated. 

Statements were handed in showing the 
number of stamps each group of mines 
would have running in five years' time, alter 
the restoration of normal conditions, and 
similar estimates were made for unrepre- 
sented holdings. The total number was 
estimated at 47,000 stamps, 5 tons per diem 
per stamp being taken as the duty of these. 



Statements were also submitted showing 
tlie amount of water which was available 
for the use of the mines during the months 
previous to the war, the yearly storage in 
reservoirs or dams and the quantity of 
water pumped from each mine, and the 
excess or shortage of water in gallons per 
24 hours as regards requirements. 



It was decided that a loss of 400 gallons ^'r. 
per ton crushed was^a fair estimate of the ^^' ^- ^^'^^^^^- 
amount of make up water which would be January is, 
required by a milling proi)erty. This J902. 
estimate was based on data collected on 
several mines previous to the war, as for 
instance, during the year 1808 from data 
furnished by Mr. Webber, the General 
Manager of the Rand Mines Group. The 
Geldenhuis Deep, Rose Deep, Crown Deep, 
Jumpers Deep, Nourse Deep and Glen Deep 
used an average of 485 gallons of make up 
water per ton of ore milled, of this 183 
gallons were from the mine and 302 gallons 
from cutside sources. Of these mines Mr. 
Webber considers that the Geldenhuis Deep 
was working under tlie best conditions j'or 
the economical use of water. This mine 
received irom its shafts 101 gallons and 
bouglit 335 gallons per ton crusned. 

During the year from 1st October, 1898, 
to 30th September, 1899, Mr. G. B. Poore, 
of Messrs. Eckstein & Co., collected data on 
the consumption of water by the Crown 
Deep, Geldenliuis Deep, Rose Deep, Glen 
Deep, Jumpers Deep, Nourse Deep and 
Village Main Reef. These mines showed an 
average consumption fiom outside sources 
of 301 gallons per ton crushed and they 
produced from their own shafts 166 gallons 
per ton crushed, giving a total ot 467 gallons 
of make up water per ton crushed. 

It will be noted that while over different 
periods of time both Mr. Webber's and 
Mr. Poore's statistics are remarkably close 
as to water purchased, 302 gallons in one 
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md 301 in the other, per ton crushed, 
3tal differences of water consumed, 
one might say, entirely in the water 
shafts,, 183 and 166 gallons per ton, 
lilTerence of 17 gallons per ton. This 
ince of shaft water may have been 

I in a measure by the difference of 

II in the two years. The months of 
ry, February and March of 1898 being 
r than the same months of 1899. 

ing the months of 1899 previous to 
ar the Robinson Deep consumed an 
;e of 130 gallons per ton crushed from 
nine and from outside sources an 
;e of 297 gallons, or a total of 427 
s per ton crushed. 

management of the Simmer and 
Proprietary Mines, Ltd.; estimate their 
uption at 222 gallons of shaft water 
n and 193 gallons per ton from out- 
Durces, makmg a total, of 415 gallons 
ton crushed, domestic water not 
ed. 

opinion was formed that, with extra 
itions as regards the economical use 
ier, 400 gallons of make uj) water per 
iished would be sufficient, this included 
•mestic requirements of the inhabitants 

property. <» 

avei-age quantity of water produced 
mines, from statistics kept by the 
[ajor Seymour, was 136,069 gallons per 
in 24 hours. 

ras estimated tliat the average devel- 
cnine on the Rand could be relied on 
)duce 100,000 gallons per day which 

give for a 200 stamp mill lOO gallons 
e 400 gallons of make up water 
ed, but many of the mines produced 
less than this amount and the water 
g from nearly all of the deep shafts 
being sunk on the Rand snows a 
icy to decrease and appears to be 

all surface water as shown by the 
ing examples: — 

Robinson Deep pumps from its 

about 88,000 gallons per 24 hours, 

gallons of these are from a point 

lo6 feet down the shafts. The lowest 

in the mine is 2,500 feet below the 

e and is comparatively dry. 

Milner shaft at the South Geldenhuis 
which is 2,746 feet deep, made in 
Duly 3,150 gallons per 24 hours, the 
low of water coming from a point 
175 feet down the shaft and the 
[ flow about 1,200 feet down. Below 
oint the shaft is comparatively dry. 

Rhodes shaft of the South Gelden- 
)eep, which has attained a depth of 
feet, produced about 28,820 gallons in 
urs, 28,280 gallons being lifted from 
X) foot station and 540 gallons from 
1,800 feet down the shaft. 

Howard Shalt of the Siininer and 
West, which is 3,40f) feet deep, pro- 

11,500 gallons at about 250 feot 
the surface and only 320 gallons at 
Feet down the shaft per 24 hours ; below 
oint the shaft is dry. 



The Catlin Shaft of the Jupiter Gohl 
Mining Co., which is 3,752 feet in depth, 
gives 4,608 gallons at 130 feet from the 
surface and 1,810 gallons at the 1,500 foot 
mark per 24 hours; below this point the 
shaft is dry. 

The West Shaft of the Witwatei'srand 
Deep with a depth of 1,500 feet produces 
about 5,000 gallons per daV, the greater 
portion from near the surface. 

It is to be expected that there will be in 
these some increase of water as development 
work progresses, but present workings in 
the deep shafts of the Rand seem to point 
to a very material decrease in the amount 
of water to be obtained from the deeper 
mines which will make up a large pro- 
portion of the additional stamps. 

It must also be borne in mind that under 
the new regime, taking into consideration 
the anticipated benefits to be derived, it is 
probable many of the families of employees 
hitherto living abroad will reside on the 
Rand and thus increase the water required 
for domestic consumption. And from the 
fact that many dams on these fields have 
not filled during the war, when no demands 
were made on them, it was considered 
improbable that any large amount of water 
could be conserved by building more dams. 

In the case of villages along the line of 
reefs it was assumed that they would con- 
tinue to receive the same quantity of water 
for their domestic use in the future as they 
had in the past, and from the same sources, 
and that the additional inhabitants, or 
increased population in these villages would 
be made up almost entirely of mine 
employees and their families. 

The allowance for the domestic use of 
mine employees and their families was 
taken into account in the estimate of 400 
gallons of make up water. 

The allowance per head of white and 
black population on the mines was placed 
at about <) gallons per head and this was 
arrived at from the following data:— 

1. From figures furnished by Mr. Johns 
at the Ferreira Mine during the montlis of 
May, June, July, and August of 1899, of 
water bought *^for domestic purposes by 
meter, the consumption per diem for whites 
averaged 3*4 gallons and for blacks 2*7 
gallons, exclusive of water used in gardens 
or for the baths of white inhabitants. 

2. The Crown Reef during July, August 
and September, 1899, consumed an average, 
according to meter measurement, of 3,166 
gallons per day, or 1*364 gallons of domestic 
water per inhabitant. 

3. The Bonanza Mine during the months 
of July, August, September, October, Novem- 
ber and December, 1901, consumed an 
average (meter measurment) of 3*69 gallons 
per hihabitant for domestic |)urposes. 

4. The City and Suburban, having an 
ample supply of water from a well con- 
trolled by tlio Company, consumed for 
domestic purposes before tlie war about 10 
gallons per day per inliabifcmt. 
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The Simmer and Jack Proprietary Mines 
obtained their domestic water, before the 
war, from their own wells, and consumed 
an average of 9*4 gallons per inhabitant. 

It will be noticed that when water is 
abundant the consumption increases. 

As regards the domestic consumption of 
water, I beg to quote the following statistics 
of certain large cities of Great Britain^ these 
include sewerage which, of course, we have 
not (considered with regard to our mines. 

This table is taken from "The Principles 
of Waterworks Engineering," bjr J. H. 
Tudsbery Turner and A. W. Brightmore, 
published in 1893, page 415. 



Statement 


of Water Stipply of certain towns 




in Gri^eat Briia 

Supply in 


in. 








Estimated 


Imperial 


Nature of 


Town. 


Population 


gallons 


tlie Source 




Supplied. 


per head 
per day. 


of Supply. 


Loudon 


5,240,000 


33 


Rivers, springs, 
and wells. 


Manchester 


960,900 


22 


Catchment. 


Glasgow 


850,000 


50 


» 


Liverpool 


770,000 


26 


Catch men t& wells. 


Birmingham 


640,000 


22 


Rivers and wells. 


Bradford 


400,000 


25 


Catchment. 


Edinburgh 


^ 350,000 


40 


• 


Nottingham 


240,000 


18 


Wells. 


Brighton 


180,000 


33 


ft 


St. Helen's 


70,000 


20 


n 


Bath 


60,000 


20 


Springs. 


Torquay 


45,000 


30 


>» 


Chester 


40,000 


28 


River. 


Exeter 


40,000 


;J8 


» 


Scarborough 


80,000 


23 


Springs and wells. 


Leamington 


25,000 


ly 


AVeUs. 



Report of Royal Commission (1892) on 
the Water Supply of . the Metropolis- 
London, 1893. Hastings " Waterworks 
Statistics."--London, 1892. De Ranee, "The 
Water Supply of England and Wales,*'— 
London, 1882. 

It will be noticed that Nottingham, with 
240,000 inhabitants, consumes but 18 gallons 
per head ; Bath and St. Helen's 20 gallons 
per head; Manchester^ and Birmingham 22 
gallons each per head. 

Dolomite Watf:h. 

In the report of the Transvaal Conces- 
sions Commission, dated 19th April, 1901, 
page 290, I find recorded a number of 
analyses made as far back as 1895 on 



several samples of dolomite water. Analyses Mr. 
were also made in 1891^ bjr Dr. Loevy on water ^- H^'^bb. 
from Oliplianfs Vlei which is also Dolomite January is, 
Water. The chemists report on all these 1902. 
samples as being excellent for domestic pur- — 

})Oses and for general use. The hardness varies 
rom 5*2 to 11, and for boiler purposes the 
purifying adjunct to the boiler plant which, 
for the ordinary steaming plant is estimated 
at about 10 per cent., as sliown by the 
following :— 

The pumping plant at Oliphant's Vlei is 
at present ntted with two boiiei's : these are 
a |)art of a plant of six boilers which will 
cost 4^5,940. 

There was purchased, for softening tlie 
water for this boiler plant, an imj)roved 
Patent Water Softening and Purifying 
Apparatus from Messrs. Mather & Piatt, 
which will cost, when erected, in the' 
neighbourhood df £600, or say ten per 
cent, of the total cost of the six erected 
boilers. 

(Signed) H. H. WEBB. 

M.l.C.E. 
11th January, 1902. 

1459. (The Acting Chairman,) This is your 
statement; will you kindly put that ml— 
Yes. 

(Mr, iMuce.) 1 should like to say that I 
have had no access to this statenient pre- 
viously and it is quite impossible to cross- 
examine on an elaborate statement like that 
at a moment's notice. 

(The Acting Chainnan.) You would like 
to have a later opportunity of cross- 
examining ? 

(Mr, Lance.) Yes; I should like to have 
the statement and go carefully through it. 
This might have been obviated had I had a 
copy supplied me. 

(The Actina Chairman.) A copy of the 
statement vrill be furnished you. 

(Mr. Thomson,) I also would like to have 
a copy of the statement. 

(Mr. Damat.) 1 also would like to have a 
copy. 

(The Acting Chairnum.) You sliall liave it. 

(17//? Acting Chairman.) Mr. Thomson, we 
will now liear the evidence of Mr. Stewart. 



JOHANNESBURG WATERWORKS COMPANY 

Mr. Thomas Stewart, called and examined: 



1460. (Mr. Thomson^ representing the 
Johannesburg Waterworks Company.) What 
are your qualifications, Mr. Stewart.' — I am 
a member of the Council of the Institution 
of Civil Engineers, and a FeJlow of tlie 
Geological Society of London. 

1461, What experience have you had in 
your profession ?— After the termination of 
my pupilage I was engaged as Assistant for 
five years in tlie Glasgow Corporation 
Waterworks, thereafter Assistant to Mr. 
Wolfe Barry (now Sir John Wolfe 13arry, 



K.C.B.) I was appointed Assistant to the Mr. 
Hydraiulic Engineer to tlie Cape Colony by '^' Stewart, 
the Crown Agents in 1882. I was employed janii^ 13 
in the department of the Hydraulic Engineer 1902. ' 
for the three years provided for in the — 
agreement, and also remained in this de- 
partment for four months afterwards. 
While in the service of the Government I 
was engaged on investigations relating to ' 
irrigation and town water supplies, and 
these investigations included the making of 
surveys in various parts of the Cape 
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Mr. Colony. I also took charge of the depart- 
T. Stewart, ment for six months while the Hydraulic 
January 13, Engineer to the Colony was on leave of 
1902. ' absence. Since December, 189G, I have been 
— engaged in private practice, and during the 
fifteen years which have elapsed since 1886 
I have been engineer for nearly all the 
waterworks in the Cape Colony, or I have 
been brought into connection with them for 
engineering reasons. At present I am con- 
structing a large storage reservoir for Cape 
Town, waterworks for Oudtshoorn, drainage 
works for Wynberg, and various works 
involving altogether an expenditure of over 
£mOy(m, In 1889 I made an investigation 
and designed a scheme of waterworks for 
Bloemfontein.' Since then I have designed 
alternative schemes for the same town. One 
of these, known as the Sannah Post Scheme, 
has lately been carried out under my 
xlirection as engineer-in-chief. My connection 
with the Witwatersrand ' began in 1889, 
when I visited Johannesburg to make some 
geological investigations. In 1892 I again 
visited Johannesburg, this time at the request 
of the Johannesburg Waterworks Company, 
and shortly afterw^ards I designed a scheme 
for bringing water from the Vaal River, 
near where the KUp River joins it. In 1890 
I was engaged as Consulting Engineer by 
the Waterworks Company to advise them 
on certain matters relating to their water- 
works, and I afterwards directed the making 
of surveys for bringing water from Steen- 
kopies and from Zuurbekom. The duties 
of Resident Engineer on the Zuurbekom 
works were performed first by Mr. J. H. 
Whieldon, Associate Member of the Institu- 
tion of Civil Engineers, and latterly by Mr. 
Monier Williams, Member of the Institution 
of Civil Engineers. Briefly, since 1896, I 
have been Consulting Engineer to the Com- 
pany in regard to the maintenance of 
existing works, and engineer-in-chief for all 
new works. I have, in these capacities, 
after consultation with the Company, given 
directions for the taking of gaugings of 
streams and for the makine of surveys and 
other investigations. In 1898 the Vierfon- 
tein Syndicate engaged, me to make an 
examination of all sources within fifty miles 
of Johannesburg, with a view of securing a 
large supply of water for the use of the 
mines. This investigation continued up to 
tlie beginning of the war (October, 1899). 
It included the making of flying surveys, 
the taking of gaugings of all likely sources^ 
and an examination of the geology of the 
district in so far as it had a bearing on 
the water supply. These investigations, in 
my opinion, cover the whole area over which 
it is necessary to go in considering the 
question of providing a large supply of 
water for the Witwatersrand. It nas not 
been possible for various reasons {e.g., 
absence of light to enter upon ground, 
(expense, etc.), to get as much data as it is 
desirable to have, but I think the results 
. are suflicient to enable anyone thoroughly 
acquainted with the physical conditions of 
the country and the requirements of the 
Witwatersrand to frame a scheme or 



schemes which will give an ample suj)ply 
of water both for the town and for the 
mines. 

1462. We will go next into the con- 
sumption of water, but before doing so, 1 
would like you to define what you mean by 
the term "domestic water"?— The term 
"water for domestic consumption" includes, 
as 1 will show hereafter, water used for 
municipal purposes, such as street watering, 
lire extinguishing, washing out courts and 
alleys, public batlis, wash houses, supply of 
public horse troughs and urinals, and 
practically everything like that. 

14(53. A great deal of evidence has been 
led on the consumption of water per head. 
In this connection can you lay aown any 
hard and fast rule for determining the 
quantity per head ?— No, the quantity per 
head depends upon so many circumstances 
that it is very seldom that the conditions 
of one town are applicable 'to the conditions 
of another town. Where water is cheap, 
the rate of consumption per head of the 
population is high, as it does not pay to 
take elaborate precautions to prevent waste. 
Moreover, where the supply is abundant it 
is frequently found that towns prefer to 
expend money on new works for rendeiing 
the supply available to tlie inhabitants 
instead of taking measures for restricting 
the rate of consumption per head. For 
example: take the town of Buil'alo, which, 
using 310 gallons per head, proposes to 
double its existing water supply instead of 
taking measures to prevent waste. Then 
much depends upon whether water closets 
are largely in vogue and on the class of 
water fittings in use. Glasgow is a striking 
example of what I have just stated. The 
supply is abundant and cheap, and the 
number of baths, ' iter closets, and fittings 
per head of the population, is probably 
greater than in any other town in the 
United Kingdom, consequently the con- 
sumption of water per head is very great, 
viz., about fifty gallons per day, including 
water used for trade purposes. Whereas, 
in various towns in England, the water is 
scarce, or dear, or both, precautions are taken 
to prevent waste, with the result that a much 
less rate. of consumption per head suflices. 
The following is a table showing the 
i)opulation and consumption of water per 
head in a number of towns in England in 
1897:- 

Towu. roi)ulation. Consuuiption. 

Gals, per day. 

Worcester ... 45,000 43 

Wigan 00,000 20 

Plymoutli ... 98,000 59 

Swansea ... 100,000 35 

Middlesborougl i 187,000 01 

Sheflield ... 415,000 21 

Manchester ... 849,000 40 

Average of 3() towns 33 

These rates include the quantity of water 
used for trade purposes. I might supply 
tables giving the quantity of water supphed 
to various towns in Euroi)e and in India 
and elsewhere, but as T said before, while 
thev are interesting I doubt if many of 
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them are applicable to Johannesburg. That 
ttie supply can be reduced without injuriously 
aHectin^ the consumer has been proved in 
every instance where proper steps have 
been taken to prevent waste, for example 
in Glasgow. Liverpool, London, etc. As 1 
was connected with the measures taken to 
prevent waste in certain districts of Glasgow 
containing a population of 80,000 persons, I 
give some of the results taken from a paper 
prepared by me and printed in the mmutes 
of tne Proceedings of Civil Engineers. In 
one district containing about 3,000 persons 
the consumption at the commencement of 
the investigation was found to be fiO gallons 
per head, this was reduced to 34 gallons, 
la another district containing 730 persons, 
the consumption was found to oe 446 
gallons per head, this was reduced to 60 
gallons. In a third district containing 1,560 
persons, the consumption was found to be 
l4'3 gallons per heaa; this was reduced to 
13*3 gallons. I may state that this district 
contained a poor class of population. Over 
the whole area under inspection, the con- 
sumption was reduced from 49 gallons per 
head to 32 gallons, including water con- 
sumed for trade purposes. In London the 
measures taken to prevent waste were 
equally striking. For instance, in some 
portions of the district supplied by 
tlie Chelsea Company reductions were 
about fifty per cent., from ;i9'5 to 19*5, 
;md from 30*3 to 45*5 gallons ner head. 
This reduction was brought about by 
effective supervision of the waste, due to 
ciVective fittings. (Full particulars of this 
at much greater length will be found in the 
Report of the Royal Commission on the 
London Water Supply, 4899.) As reference 
has been made to the high rate of consumption 
in American cities, I give the following 
table, which is taken from "Water Supply 
Engineering," by Folwell, a writer* oiri 
American Waterworks. 

Population and Consumption of water per 
head in various Cities of the United States, 
" Water Supply Enqineering^'' Folwell^ 
p 36. 



City. 

New York 

Chicago 

Philadelphia ... 
Brooklyn 

Boston 

St. Louis 

Cincinnati 

Cleveland 

Detroit 

Providence 
Fall River 

Salem 

Wilmington, N.C. 
San Jose, Cal. . . . 
Keokuk, la. 
Rrookline, Mass. 
Baton Rouge, La. 
Nanticoke, Pa.... 



1890. 


1897. 


OaLs. 


Gals. 


Population, per Population, per 


head. 


head. 


1,515,301 85 1,700,000 112 


l,099,a50 127 




1,04(>,964 132 1,385,734 215 


853,945 67 


80 


527,630 80 




451,770 78 




296,908 115 




261,353 106 




205,876 155 


279,107 125 


132,145 46 




74,308 28 


36 


30,801 69 




20,056 22 




18,060 194 




14,101 78 




12,103 73 




10,478 19 




10,044 199 





The rate in most American cities is ex- Mr. . 
ceedingly high. This is chiefly due to the '^- Stewart. 
want of strict regulations, a fact which is January is, 
admitted by the leading waterworks vm2. 
engineers. Folwell, in his book already — 
quoted, says: "Millions of dollars are being 
spent by many of our larger cities to so 
increase their supply that two-thirds of it 
may be wasted.'' The instances of the rate 
Qf consumption which I have given show 
the variations which occur, and clearly 
indicate tiie difficulty of stating the exact 
supply per head which may be consumed 
in Joliannesburg unless it is clearly under- 
stood that the management of the works 
will include fneasures for the prevention of 
waste. 

1464. After giving these different statistics 
and stating that each town must be judged 
by itself; what, in your opinion, would be 
a sufficient quantity for domestic purposes 
in a place like Johannesburg ? — I consider 
that thirty gallons per head is ample for 
domestic purposes, and I consider that any 
surplus over thirty gallons per head per 
day is sheer waste, and will only make 
the sewage question more difficult to deal 
with. 

1465. You do not advocate any increase 
of that quantity without a sewage scheme 
being first in operation? — I consider that 
thirty gallons per head per day should be 
sufficient even with a .sewage scheme 

4466 And in your opinion without a 
sewage scheme it is advisable to conserve 
the water as much as possible?— I think 
twenty to twenty-live gallons per head per 
day a very ample supply until there ai^e 
sewerage works in operation. 

141)7. Mr. Andrews, in his evidence, stated 
that he considered sixty gallons for 
Europeans, and forty gallons for natives is 
a supply which should be used. Is that 
excessive ? — I certainly think it excessive 
and if supplied^, before the sewage scheme 
is inaugurated *the surplus might enable 
gondolas to be sailed in Commissioner 
street. 

1468. Can you arrive at any estimate of 
the total quantity of water that would be 
required for Johannesburff?— The total 
quantity of water that would be required 
K)r Johannesburg is a very difficult question 
indeed to tackle. Various estimates have 
been given in some of the evidence as to 
what the population is at present and what 
it is expected to be in five years' time. 

1469. It has been estimated that the 
nopulation will increase from 100,000 to 
^,000 within the next five years. Do you 
agree with that estimate?— I cannot agree 
with the latter estimate, but there may be re- 
liable estimates as to the former! Any 
estimate as to what it is likely to be five 
years hence cannot be expected to be other 
than a guess. I fully believe there will be 
an immense increase in the population of 
the Witwatersrand, but there are many 
obstacles to its being 200,000 within five 
years from now. 

1470. Two hundred thousand ? — Yes : 
200,000. 

7 
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Mr. 1471. Assuming that tliese figures are 

T. Stewart, correct which have been given, or these 
January 13, guesses are correct, that the po[)ulati()n will 
1902. * be increased to ^30,000, what would you 
— give as a suflicient consumption of water 
for such a population, say for a population 
of 100,000 whites ?— I estimate the require- 
ments for domestic purposes in the near 
future : For whites, 100,000 at 20 gallons per 
head per day, 2,000,000 gallons, and for 
coloured, which I have taken at. 4^,000, at 
six gallons per head per day, 240,000 gallons 
per day. 

1472. You heard the evidence given by 
Mr. Webb a few minutes ago, are you 
inclined to agree with his figures ratner 
than with Mr. Andrews' ?— From my ex- 
perience of natives six gallons per head for 
them is a very liberal supj)ly indeed. I may 
say that in the schemes which 1 have been 
designing elsewhere I take it that natives 
are well supplied if they get a third of 
what is supplied to the white population. 

1473. On that basis of 100,000 whites and 
40,000 coloured it would give a total con- 
sumption of 2,240,000 gallons per day ?— 
Yes. But I have to point out that 1 take 
40,000 natives instead of (30,000, the number 
estimated by Mr. Andrews. 

1474. Now the present consumption of 
Johannesburg, or rather that immediately 
preceding the war, amounted to under 
1,000,000 gallons per day ?— Yes. 

1475. Is it possible to use this large in- 
crease under the same conditions ? — Yes, 
provided they had the necessary fittings. 
The large increase could not be consumed at 
present simply because tlie houses are not 
supplied with the neces>ary fittings and it 
woiud take some time to put in proper 
fittings. 

1476. What do you reckon the consumption 
would be if the population were doubled 
and the sewage scheme was in foi'ce ! — For 
whites, assuming there were 200,000, and 
assuming 30 gallons per* head, 6,01)0,000 
gallons per day, and for coloured persons, 
assuming there were 80,000 population, at 
10 gallons (a very large amount per head 
per day) 800,000, in all 6,800,000 gallons 
per day. I may mention that I have not 
included any allowance for gardens in this 
estimate. 

(Mr, Thomson,) In the town of Johannes- 
burg itself there are not many gardens. 

1477. Evidence has also been led as to 
the advisability or non -advisability in using 
meters in the supply of water. What is 
your opinion ? — 1 consider that meters should 
be compulsory in cases of hotels, clubs, 
dwelling houses with more than 100 square 
yards of garden ground, soda water 
manufactories, breweries, etc., but in the 
cases of houses without garden ground, and 
where the water is entirely used within the; 
house, meters may be dispensed with. 1 
may state that this system is actually in 
use at Wynberg, Cape Colony. 

1478. In this case I presume a fixed 
charge is made for the houses where the 
water is laid on ?— Y^e.s, a minimum charge. 
The houses pay so much a year according 

7a 



to their valuation. If I remember rightly 
a house worth £400 pays £2 a year and 
there is an increase in the charge according 
to the value of the house. 

1479. Before leaving the question of the 
estimated increase in the population, can 
you give us any statement or information 
about similar estimates, where one estimate 
was formed by the Council and another 
formed by the persons who supplied the 
water .^— In the case of the Balfour Com- 
mission on the London Water Supply in 
180;?, the Water Companies were asked to 
estimate the population supplied by them 
in 1891, and to give a forecast as to what 
it would be in IVQt, that is 4^) years ahead. 
They did so, giving 5,490,471 as the popula- 
tion supplied m 1891 and 8,526,554 as the 
population which would have to be supplied 
in 1931. The calculations were not accepted 
by the Commission who estimated the 
population in 1931 at about 12 millions. 
The rate of increase since has, however, 
corroborated the calculations of the Water- 
works Companies instead of those of the 
Commission, proving in this case that the 
Water Companies were in rather a better 
position to estimate the increase in the 
population than the London Commission. 
The Commission of 1899 adhere, however, 
to the estimate of the Commission of 18J)3. 

1480. Can you tell us anything about the 
past water supply of Johannesburg ? — There 
nave been several difficulties connected with 
the watei^ supply of Johannesburg in the 
past. These are chiefly (1) want of in- 
formation as to rainfall, the run-off from 
catchment areas, the yield and permanence 
of springs and rivers, and generally, the 
capacity of the proposed sources to supply 
the quantitv of water required. When I 
was first called in by the Company in 1893 
to advise them on certain matters, including 
the possibility of obtaining a supply of 
water from 'the Vaal River, and from 
various other sources, the Company had no 
rain gauges in use, nor, in fact, were there 
any reliable statistics available regarding the 
water supi)lj; of the Witwatersrand. Rain- 
fall observations were begun by the Com- 
|)anv during that year, and they have been 
continued ever since. Other observations 
are also now available, consequently a fair 
idea can be formed of the amount and 
distribution of the rainfall, and blunders in 
the making of storage reservoirs which will 
never fill, can now be avoided. (2) Up to 
WX) the rate of increase in the population 
of the town was so rapid that it was not 
possible to kee]) pace with its requirements, 
except at the risk of constructing works 
which would not prove to be remunerative 
for many years to come, probably not at all 
if a depression took place in the gold 
mining industry, or if the conditions of 
working become radically changed. (3) The 
directions in which the extensions of the 
town were likely to take place, could not 
be foretold, as tliey were often governed by 
circumstances which had little to do with 
the suitability of a particular locality for 
residential or industrial purposes, conse- 



Digitized by 



Google 



WITWATERSRANO WATER SUPPLY COMMISSION. 



91 



(juently these Jocalities suffered for want of 
water for a time after buildings had been 
erected, owing to there being no means for 
supplying it, even if the water was 
available. As bearing on that I might refer 
to a statement bv Shadwell: "It is well 
known that the tide of population sets now 
in this direction, and now in that, in 
obedience to laws the action of which 
cannot be foreseen or controlled.'' (The 
f.ondon Water Supply, Shadwell, p. 42.) 
(4) The didiculty of obtaining powers from 
the Government to enable the Company to 
|)romote a scheme for taking water from one 
ratchnaent area to -another. (5) The elevation 
(if Johannesburg relative to the surrounding 
country, and its distance from a suitable 
source are so great that any works having 
lor their object the bringing in of a supply 
of water must be framed on a large scale, 
and consequently they must be expensive. 
As the inhabitants of Johannesburg are not 
bound to take water from the ("ompany, 1 
doubt whether investors would be found 
ready to put money into a large scheme 
where the sale of water was liKely to he 
doubtful. 

1481. From that you mean to say that 
where a certain quantity or a large quantity 
of water was guaranteed to be taken, it 
would be possible to supply the water at a 
nmch cheaper rate ? — Yes. 

1482. What were the sources of supply 
ill 1896?— When I became permanently con- 
nected with the Company in 1896 as their 
Consulting Engineer all the water supplied 
was drawn from local sources, viz., from 
Doornfontein and Weltevreden. The supply 
from these sources in dry seasons seldom 
exceeded 600,000 gallons per day, which 
was found to be quite insufficient for the 
requirements of the town. The Company, 
therefore, set about obtaining an increased 
supply. For about eight months in the vear 
the supply was in excess of iiOOfiOO gallons, 
and sometimes reached about 900,000 
gallons. 

1483. In consequence of this occasional 
shortness, the Waterworks Company, 1 
believe, undertook investigations f— Yes, they 
set about examining tlie country. 

1484. Have you any particulars of tlie 
rainfall ? — Yes, I hand In a statement* show- 
ing the monthly rainfall for the vears 
1897, 1898, 1899, 1900, and 1901', as 
observed at the Pumping Stations of the 
Johannesburg Waterworks Company. As 
regarded the rainfall, it appeared that 
the yearly amount varied from 20 to 40 
inches. The variation shews that although 
the rainfall was abundant in some years, yet 
when the rainfall was small the droughts were 
severe. From the statement handed in it will 
be seen that the highest rainfall observed in 
any ©ne month was in January, 1900— nine 
inches, which was observed at No. 1 Station. 
This however was exceptional as only on 
three other occasions did the ramfall 
registered at that station exceed seven inches. 
This was in the month of January, 1897 

* See Appendix G. 1. 



and 1898, and in November, 1900. The Mr. 
minimum rainfall for any one year during '^ st^vavt. 
this period was 2406 inches which occurred January la, 
in 1897 and the maximum 8l"94 inches, ' ri)2. ' 
both results being at No. 1 station. However — 
interesting the amounts for ditlerent years 
may be, they do not enable us to judge of 
the etfect oii the water supply unless the 
distribution throughout the whole year is 
taken into account The dry months of 
the year are generally June, July, August 
and September, but it not infrequently 
happens— as in ilKKI— that although the 
amount foi* the whole year amounted to 
31*9i inches, the eight months — March to 
October inclusive— only contributed 75 
inches or about a quarter of the total. 
Such conditions necessitate, of course, in 
the case of storage reservoirs a large 
surplus of water to be kept in store to 
meet the vagaries in the distribution of the 
rainfall throughout the year. 

1485. Up to this time the bulk of the 
water used was surface water ? — No, the 
Company had begun getting water from 
bore-holes at Natal Spruit some time 
before. 

1486. A portion of the water anyway? — 
Yes. 

1487. And you considered this might be 
improved upon? — Yes, as the buildings were 
getting more numerous around the sources 
it appeared to me that in order to avoid 
pollution it was desirable to go further 
afield and 1 gave it as my opinion that 
water collected from the surface near 
Johannesburg would certainly be polluted. 
Since that date my conclusions have been 
strengthened by subseouent observations, in 
fact 1 know of no catcnment area or stream 
of suflicient magnitude for the needs of 
Johannesburg witnin a radius of 3 ) miles 
of the toW'U wliere potable water of suit- 
able quality can be obtained. 

1488. In consequence of this the Company 
were endeavouring to acquire additional 
sources for the supply of pure water and 
they purchased the farm Steenkopjes and 
Wolvekrans? — Yes, that was before I was 
called in. 

1489. Did you examine this source at 
Steenkopjes ?— Yes. In accordance with the 
instructions of the Company I made a 
thorough examination of the source. A line 
for a pipe track was laid out by me and a 
survey of the «ame was subsequently made 
under my directions by a very competent 
surveyor and several assistants. 

1490. While this was proceeding the 
(Company acquired another source f— Yes, 
they acquired Zuurbekom. 

1491. Did you examine this? — Yes, I 
examined this also. I gave it as my opinion 
that at least 1,000,0(JO gallons per day could 
be obtained, that being the amount which 
the Company considered they would be 
justified in attempting to secure. 

1492. That was in excess of the average 
consumption at that time? — Yos. 
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Mr. 1493. Did you make any recommendations? 

T. Stewart. — Yes, I recommended in view of an 

January 13, increase in the consumption of water in 

1902. ' Johannesburg within some years after the 

— benefits of the Zuurbekom water were 

known, that provision should be made for 

carrying two million gallons per day to 

Paarlshoop, an intermediate pumping station 

on the Weitevreden-Johannesburg nipe track. 

The Company decided to take up the scheme 

on that basis and the necessary surveys 

were made. 

4494. Both these supplies are in the 
dolomite formation ? — Yes, it extends as a 
matter of fact from Zuurbekom to Steen- 
kopjes. 

1495. Can you give us a general description I 
—Yes, the Witwatersrand forms the water- 
shed between the district which drains 
noi-th to the Crocodile River and that which 
drains north to the Vaal River. At its 
western end it slopes down towards a rolling 
plateau formed oy dolomite, and at its 
eastern end it loses itself in a district of 
somewhat similar character. The highest 
point vnth which I am concerned is that on 
which the service reservoir is placed. TJie 
top water level of this is 5,967 feet above the 
sea. This height is based on a datum level 
of Vereeniging Railway Bridge. The dolomite 
formation extends entirely round the Wit- 
watersrand except at its eastern end, but 
for the present purpose we are not con- 
cerned with that portion of the formation 
to the north. To the soutli the formation 
is not largely in evidence at tlie surface 
but westwarcls it covers a large area of 
country, spreading towards Potchefstroom 
and Ventersdorp. A similar formation is 
found forming the Kaap Rand west of 
Kimberley. I may state that many years 
ago I examined tliis district and found very 
large supplies of water issuing from the hill- 
sides. The dolomite rock is found to contain 
large fissures and cavities wliich in the area 
just mentioned are filled with water, and whicli 
can be rendered available by shafts and 
boreholes. The formation also contains 
subterranean channels through which water 
Hows, The direct flow of the water under- 
ground is considerably aifected by the 
presence of granite dykes which causes the 
water to appear at the surface of the ground 
at certain spots like Wonderfontein and 
Khp River's Oog. 

1496. What is the extent of the Com- 
pany's works at Zuurbekom for the purpose 
of supplying Johannesburg with water?— 
The puniping s'ation at Zuurbekom is on a 
site having an elevation above sea level of 
5,194 feet. There are five shafts in exist- 
ence—a trial shaft, a pilot shaft, a shaft in the 
main engine-house, a shalt known as No. 4, 
and a shaft known as No. 5 now in course 
olF being sunk. At present water is only 
being taken from two shafts— that in the 
engine-house and in shaft No. 4. The yield 
from these two sources varies from 750,000 
to 805,000 gallons per 24 hours, according to 
the rate of pumping. Shaft No. 5 was 
stopped at the begmnmg of the war, but at 
that time it was yielding between 000,000 
and 700.000 gallons a day at a depth of 70 



feet, without causing any reduction in the 
yield of Shaft No. 4, which is only l!29 feet 
distant from it, measured i'rom the centres 
of the shafts, and 413 feet measured from 
the sides. The water is raised from the 
shafts by pumps and delivered into a tank 
having a capacity of 50,000 gallons, thence 
it is pumped by the main pumping engines 
through Id^ miles of 16-inch piping to an 
intermediate pumping station at Paarlshoop. 
The height of Paarlshoop above the ground 
at Zuurbekom is 445 feet. From Paarlshoop 
the water is pumped through about six miles 
ol' 14-inch piping to a high service reservoir, 
the ditTerence of elevation between the two 
points being SiO feet, making 785 feet. The 
16-inch pipe is capable of carrying 2,000,000 
gallons per 24 hours. At present the engine 
power can only raise 1,000,000 gallons per 
24 hours, but on the additional engines being 
set to work 2,000,000 gallons can be raised. 

1497. These engines are now in course of 
erection? — Yes. 

1498. In addition to the engines which can 
raise 2,000,000 gallons, provision is being 
made for a spare engine? — Yes; there is a 
spare engine and spare boiler power. 

1499. And these 2,000,000 gallons a day 
will be available as soon as this extension 
is completed ?— Yes, say in about six months 
time. It is dependent on labour and other 
conditions. 

1500. Are you of opinion that this supply 
from Zuurbekom can be increased?- Cer- 
tainly, I am of opinion that it can be very 
considerably * increased. It is, hoAvever, 
impossible to state definitely the amounts 
which may be available, but judging from 
the information in my possession I think 
provision may be made for taking an 
additional quantity of 3,000,000 gallons per 
day, making 5,000,000 gallons in all. 

1501. It is quite possible even for these 
figures to be increased ?— Quite possible. 

1502. What works are necessary foi* 
obtaining this supply? — In my opinion the 
works necessary will consist of shafts, bore- 
holes and possibly headings, but it is quite 
impossible at this stage to say what the 
exact nature of the works will be. 

1503. Can you increase the size of the risinjj 
main ? — I recommend that when the additional 
rising main is put down it should be a 2i 
inch, which, although a little more costly in 
proportion to the 16 inch, will give a pro- 
poiiionate saving in the pum[)ing expenses 
and it will enable the velocity in the pipe 
to be kept within the limit generally con- 
sidered desirable. 

1504. What do you consider will be the 
estimated cost ol* producing this additional 
quantity of water, say two, three, and five 
millions?— On the assumption that only 
2,000,000 gallons per day are taken in the 
first instance, I estimate the cost of the 
works necessary for obtaining this quantity 
of water and for pumping and conveying it 
to the high service reservoir at ^280,000, 
and adding the cost of the existing works 
and the extensions in course of execution, 
thereby enabling 5,000,(X)0 gallons per day 
to be given, the total cost will be about 
£530,000. 
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1505. And this supply will be more than 
adequate, judging from the past con- 
sumption at any rate, to provide thesu})ply 
tliat is needed?— Yes. 

150(). Now with regard to the Steenkopjes 
supply. What can you tell us about tljat ? 
— The farm Steenkopjes is situated about 
14] miles west of Krugersdorp on the road 
to Rustenburg. The source of su[)ply is a 
spring which appears at a point in tlie 
dolomite where the ancient schistoze rocks, 
which form the boundary of the dolomite 
in this region, have been cut through by a 
kloof which oilers a ready channel for the 
escape of the water. The elevation above 
the sea where the various springs run to- 
gether is 4,915 feet, and the distance from 
the high service reservoir is 34| miles. 
From a series of gaugings which 1 had 
taken in the dry season of 1896 the flow 
was found to be slightly over 15,000,0(X) 
gallons per day. I took an isolated gauging 
in May, 1899, which showed that there had 
been no falling off in the How of the stream 
since 189G, and lately— on December llth— 
I examined the stream and satisfied myself 
that there had been no apparent diminution. 
1 could not take a gauging, however, as the 
gauge had been partially destroyed. 

1;)07. Where aoes this water rise from ? 
—The water rises from a spring at a point 
where the dolomite is bounded by the 
schistoze rock. In a general way, the 
manner in which the water appears 
corresponds to what happens when a piece 
is knocked out of the side of a saucer con- 
taining a liquid. The water is not brought 
to the surface by a dyke as in the case of 
Wonderfontein nor " as in the case at 
Zuurbekom. 

1508. What is the configuration there? 
What becomes of the water after leaving the 
spring ? — After leaving the spring the water 
(lows for a,230 yards with a fall of 120 
feet, thereafter it falls more gradually until 
it reaches Vaalbank, when it becomes com- 
paratively flat, passing thi'ough a i)oort 
which I understand is called Doornbosch- 
moi% the river enters the Magalies 
Valley and turns sharply to the east, it 
joins the Crocodile River about 27 miles 
from Steenkopjes farm. I had gaugings 
taken of the river in December, 1896, where 
it passes through the poort into the 
Magalies Valley— which is about ^ miles 
below the spnng— and these showed that 
the volume was not greater there than at 
the spring. There is, however, a great 
extent of additional catchment area, com- 
posed of ancient rocks of an impervious 
character, between the spring and the poort, 
and there is evidence that the run-olT in 
times of rain is very large. The water of 
the Steenkopjes River is not largely used for 
irrigation until it reaches Hekpoort, but it 
is used for driving two mills within three 
miles of the spring. At Hekpoort, all the 
water previous lo the war* used to be taken 
out for irrigation by means of six lai*ge 
channels. Beyond Hekpoort, the Magalies 
River receives the Doornspruit; thereafter 
there is more water in the river than is 
utilised for irrigation. 



1509. What quantity of water do you con- Mr. 
sider could be taken from Steenkopjes ^- Stewart, 
without prejudicing the rights of riparian January v\ 
proprietors? — ! consider that 10.000,000 1902. 
gallons a day can be taken out at Steenkopjes — 
spring without detriment to the riparian 
proprietors in the Steenk.oi)jes Valley— that 

IS, above the point where it joins the 
Magalies Valley— and that the proprietors 
below, that is, in the Magalies Valley 
itself, can be supplied from a compensation * 
reservoir, to be formed by a dam which can 
be constructed in the poort already referred 
to. The poort, as a matter of lact, offers 
an excellent site for a large reservoir. 

1510. Do these compensation reservoirs 
work satisfactorily for tne other proprietors ? 
— Oh yes. 1 think there are very few towns 
in England which get supplies from rivers 
which have not private compensation reser- 
voirs, and they are very satisfactory, because 
they equalise the supply in the river, instead 
of the supply varying according to every 
rain — one day a ilood and months after- 
wards a drought. The object of a com- 
pensation r-'servoir is to regulate the 
supply. 

1511. What would be the size of your 
main from Steenkopjes to the high service 
reservoir, to convey the quantity of water 
you speak of ?— In order to pump 10,000,000 
gallons a day without having too much 
liead allowed for friction, the size of the 
main should be 36 inches. 

1512. That is larger than the figures that 
Mr. Goch gave us?— I understand so. 

1513. Do you consider that anything under 
30 inches would not be suitable?— I consider 
that when 10,000,000 gallons a day is 

Eassiiig througli a pipe tne size should not 
e less than 36 inches. I am well aware, 
however, that smaller sizes are used for 
temporary* sorts of water supply, and where 
the supply is by gravitation. 

1514. What do you estimate the cost 
would be for pumping and conveying this 
10,000,000 gallons from Steenkopjes to the 
reservoir?— I estimate the cost of the 
wojks at ^994,000, sav, in round figures, 
;t^l,000,000. 

1515. Is the quality of the water at Steen- 
kopjes in all respects equal to that at 
Zuurbekom? — It comes from exactly the 
same formation, but, in my opinion, the 
merits of the source are not quite equal to 
those of Zuurbekom because there maj^ be 
a possibility of surface water finding its 
way into the underground stream by 
swallow holes. The analysis shews that it 
is a very excellent water. 

1516. It is far superior to any surface 
0]* drainage water? — Undoubtedly. 

1517. Or say the Vaal River?— Without 
nitration the Vaal River water is out of the 
question. All the water from the dolomite 
formation is of excellent quality, but there 
are places where I thirtk tnere is a liability 
to pollution by some flood waters being 
carried down. 

1518. Finding its way through these small 
holes?— Yey, the ditferent holes and dropping 
into what may be an underground river 100 
or 2(K) feet below the surface. 
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Mr. 1519. This does not apply to Zuurbekom? 

T. kSiewai-t. ^J^q 

January 13, 1520. These conditions are non-existent 
1902. ' there?— No, they are not there. The water 
— at Zuurbekom is got partly from in nitra- 
tion into the shafts and partly from the 
boreholes which proceed to a considerable 
depth. I have handed in the analysis. 

1521. And Steenkopjes?— I have not handed 
in an analysis of that. 

1522. There are no mines or dwellings in 
the catchment area of Steenkopjes? — Tnere 
are none on the dolomite within eight miles 
of the spring. 

1523. And, therefore, there is no great 
danger from contamination ?~No, there is 
no trouble there. 

1524. Now with regard to Wonderfontein ? 
— As regai^ds Wonderfontein, I have not the 
slightest doubt that in the dry season the 
supply iFrom Wonderfontein is of most ex- 
cellent quality, as the analyses show that; 
but as Wonderfontein in a rather peculiar 
way is subject to increase from flood-water 
— it enters further up the Wonderfontein 
Valley— the point whether it pollutes the 
water or not should be settled before any 
water is taken from it by bacteriological 
examinations carried on throughout a whole 
year. 

1525. What are the further advantages of 
these two schemes that you have given evi- 
dence on — that is Steenkopjes and Zuurbe- 
kom? — As the Zuurbekom source is only 
iSi miles from Johannesburg,- it, as well as 
the pipe line, can be more easily ]:)rotected 
than any of the other sources. 

1526. It is therefore advisable to utilise 
Zuurbekom as far possible owing to its 
proximity?— I have no doubt that until it 
IS found that Zuurbekom cannot supply the 
quantity of water* required, it is the best 
source to go to. It would be scarcely wise 
to go 30 or 40 miles when you can get an 
eq^ually good supply— if not better— at 18 
miles. 

1527. After Zuurbekom, supposing that 
more water is required than the 5 millions, 
you can get it? — In that case Steenkopjes is 
quite as able to supply 10,000,000 gallons 
as nny other source. 

152iB. With the advantage over Wonder- 
fontein of being considerably nearer, and at 
a higher elevation? — Yes, about 10 miles 
nearer. 

1529. With regard to the Vaal River, you 
have gaugings, 1 believe, showing that it is 
less than has been stated?— Yes. 

1530. Do you consider that this scheme of 
the Vaal River is worthy of comparison with 
those with the dolomite formation ?— Not 
without filtration, but I cannot imagine the 
Vaal River as a competitor for the supply 
of potable water against the dolomite, 
containing, as the latter does, practically an 
unUmited supply of already filtered water. 

1531. The Vaal River water would be quite 
suitable for mines? — Yes, undoubtedly. 

1532. In your 0|)inion, do you see any 
reason why the mines should riot have their 
own water scheme, and the water for 
domestic purposes be separate ? — 1 see no 
reason whatever. 



1533. And that there will be ample water 
for both?— Yes, plenty of water. There is 
abundance of water within fifty miles of 
Johannesburg for ten Johannesburgs. 

15^. You will put in the gaugings?— Yes; 
the gaugings of the Klip River and the 
gauging of Steenkopjes Spring,* but the 
gaugings of the Vaal River are not put .in, 
as they were* not taken for the purposes 
of the Johannesburg Waterworks Company. 
I would prefer to give an abstract of thera 
should they be required. 

IKS. You will not be disinclined to give all 
the information to the Commission that is 
required ?— Not at all. 

(Afn Thomson.) I will leave that. 

1536. (Mr. Thomson.) You have handed in 
drawings,-]- Mr. Stewart, showing the points 
referred to in your evidence? — ^les. 

(Mr. Thomson.) The drawings have been 
handed in by Mr. Stewart to the Secretaiy, 
showing in detail the different points referred 
to, covered by the proposed water schemes 
for Johannesburg. 

{Mr. Thomson.) Before closing Mr. Stewart's 
evidence, sir, I would Uke to mention that we 
only this morning had an opportunity of 
perusing Mr. Andrews' evidence, and Mr. 
Stewart would like to have an opportunity of 
putting in a statement and commenting on 
any of the answers given by Mr. Andrews, 
should he dilTer from him. 

(The Acting Chairman.) When could that 
statement be put in ? Cquld it be put in at 
the next sitting? 

( Mr.' Stewart. ) Oh, yes— long before. 

(The Acting Chairmaii.) Well, then, of 
course the cross-examination can be deferred 
till then if Mr. Stewart is coming up again. 
That would be more convenient to the 
Commission. 

{Mr. Stewart.) I am not going away, as a 
matter of fact. 

(The Acting Chaii^um.) I dare say that 
would be more suitable for Mr. Lance and 
the other gentlemen. 

(Mr. La)ice.) Yes, I tliink it would bebettiM' 
for Mr. Stewart's evidence to be i*omplete 
bolon^ wo cross-examine. 



The (jmunissioyi adjoufmed for Luncheon. 



On Resuming, 

{The Acting Chairman.) Mr. Thomson, will 
you proceed now '^ 

(Mr. Thomson.) With regard to the sug- 
gestion I made, sir, that Mr. Stewart should 
have an opportunity of putting in a state- 
ment in reference to Mr. Andrews' docu- 
ments, Mr. Stewart has had the opportunity 
of seeing the evidence, and he thinks that 
the figures which he has given in his evi- 
dence-in-chiel' will be sullicient, and he 
need not supplement that, so I do not pro- 
pose to re-call him. 

♦ See Appendix G. 2. 
t Not printed. 
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{The Acting Chahtnan.) They will want 
him for cross-examination later. 

(Mr, Thomson.) When will that he? 

{The Acting Chairman.) At the next 
sitting. 

(Mr. Thomson.) This day week? 

(The Acting Chairman.) We cannot fix the 
day at present, but probably soon. Probably 
this day week. 

{Mr. Thomson.) I understand that Mr. 
Stewart's professional duties will require 
his presence in Capetown within a fort- 
night. 

(The AcU'ng Chairman.) The sitting will 
probably take place next Monday or Tuesday, 
and then he will be required. 



(Mr. Lance.) Rather than run any risk of January 13, 
losing Mr. Stewart, I will proceed with the ]^- 
cross-examination at once. 

(The Acting Chairman.) You see the other 
gentlemen concerned all agreed this morning 
that the cross-examination had better be 
postponed. 

(Mr. Lanc£.) We may take it that we 
shall have Mr. Stewart? 

(The Acting Chairrruin.) Yes. 

(Mr. Thomson.) Then it will be taken 
next week. 

(The Acting Chah-man.) We will say about 
then. 



Mr. Thomas Raynes, called and examined: 



?' 



1537. (Mr. Thomson.) You are the Resi- 
dent Engineer of the Johannesburg Water- 
works Company ? — Yes. 

1538. You have heard the evidence that 
has been given by Mr. Stewart, the Consult- 
ing Engineer ?— Yes, I have. 

1539. Do you agree with that evidence?— 
I do ; yes, 

1540. You have prepared a statement con- 
taining the rainfall from the dilferent pump- 
ing stations^^— pumping capacities? — Yes. 

1541. You have also prepared a statement-|- 
of the supplies from Zuurbekom ?— Yes. 

1542. You have got the quantity of water 
umped at Zuurbekom in the statement ?— 
"es. 

(Mr. Thomson.) The statement§ containing 
the rainfall has already gone in.' 

1543. (Mr. Thomson.) With that quantity 
of water you have been able to supply the 
whole of Johannesburg ?— Yes, slightly sup- 
plemented from other sources. 

1544. No complaints of scarcity '? — None 
whatever. 

1545. And there was a surplus for the 
mines who requisitioned water ! — Yes. 

1546. You have also prepared a statement || 
showing the distribution over the town?— 
Yes. 

1547. That statement includes the quanti- 
ties supplied to the mines for mining pur- 
poses ?— Yes. 

1548. And there was supplied to the mines 
for mining purposes only from July to 
December 54,884,7c>0 gallons, equivalent to 
301,560 gallons a day ?— Yes. 

1549. From January to Julv 1809 you 
supplied 36,949,600 gallons?— Ves. 

1550. And from Julv to December, 1899, 
27,942,000 gallons ? -Yes. 

1551. That is respectively 301,565, 208,509, 
and 139,252 gallons per day?— Yes. 

1552. And you were able to do this with- 
out there being any shortfall in the supply 
of the town?— Y'es. 

1553. Have you a statement showing the 
number of leadings in the town?— Yes. 

* See Appendix G. 3. 

t See Appendix G. 3. ^ 

i See Appendix G. 1. 

II See Appendix G. 3. 



1554. And from the information at your Mr. 
disposal, you have come to the conclusion Thos. Raynes 
that the quantity per head does not exceed 7^^,^^^ 13 
30 gallons ?— That is so. - ' 1902. ' 

1555. The present consumption of Johan- 
nesburg is about the same as before the 
war?— Yes, it is. 

1556. You account for that by the quantity 
consumed by the military and private sup- 
plies? — Yes, very largely. 

1557. (Tlie Acthig Chairman.) Could you; 
Mr. Raynes, put in a statement showing the 
price charged for the water? — The Secretary 
will be able to put in a statement to that 
effect. 

(Mr. Lance.) The evidence is almost en- 
tirely by statement and it is difficult to 
cross-examine. 

(The Acting Chainnan.) I take it, Mr. 
Trance, that you would like the cross- 
examination to stand over until you have 
had an opportunity of going through the 
papers. 

(Mr. Lance.) Yes. 1 suggest that this 
method of giving evidence might be avoided 
in future, as a witness simply puts in a 
series of statements that we fiave had no 
opportunity of seeing. It seems to me that 
the Commission might let any written 
statement which is to be put in, be put 
in beforehand. 

( The Acting Chairman.) They were handed 
in beforehand but not in sufficient time to 
allow copies to be distributed. 

(Mr. Thomson.) They are merely statistics. 

(Mr. Lance.) It seems to me that it makes 
so much delay. 

(Mr. Thomson.) The same remark applies 
to every case. The other witnesses handed 
in statements and w^e were under the same 
disadvantages. 

(Mr. Dumat.) 1 agree with Mr. Lance. 
Statements are handed in and the parties 
who appear in respect of other interests 
have not an opportunity of examining them 
because they nave not seen them before and 
that means delay. If these statements had 
been submitted first, the cross-examination 
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jftnnary 13, of these witnesses might have gone on 
^'Q^- to-day. I do not see trie objection wliich 
Mr. Thomson has in reference to these 
statistics and statements which are put in 
on behalf of their Company, being seen 
beforehand and examined. 

(The Actvig Chairman,) 1 do not think 
Mr. Thomson has raised any objection. 

(Mr, Thomson.) I have raised no objection. 
I simply point out that the evidence led by 
Mr. Lance's client and Mr. Dumat's v^ere 
under the same conditions. Statements were 
put in which were not submitted beforehand, 
and I think we had the same disadvantages 
in cross-examining as they liave. 

(The Acting Chairman,) You will all have 
copies as soon as they can be provided. 



(Mr, Lance,) I may say that all oui* 
statements were in the hands of the C'om- 
mission at least a fortnight before. 

(The AMing Chairman,) As a matter of fact 
we only got the copies of the evidence which 
was to be given by the Waterworks Com- 
pany yesterday, and then additional statis- 
tics have been put in, so it was impossible 
to deal with the whole matter. Copies will 
be furnished to all those concerned of the 
statistics handed in to-day. 

(Mr, Thomson.) Of course that was un- 
avoidable owing to tlie absence of Mr. 
Stewart, who had to go to Kimberly on 
business. 



Mr. MoNiER WiLUAMS, called and examined: 



Mr. 1558. (Mr, Thomson.) What are you?— 1 

M. Williams, ^m a Member of the Institution of Civi^ 
January 13, Engineers, and have been for many years 
1902. ' chief Assistant to Mr. Thomas Stewart, who 
— Is a Member of the Council of the Institu- 
tion of Civil Engineers, and he is also 
Hydraulic Engineer and Water Expert, and 
been connected with the working, design- 
ing, and carrying out of most of the large 
water schemes in South Africa. I was en- 
gaged on the design of these works in my 
capacity as the Chief Assistant to Mr. 
Stewart, M.I.C.E., Consulting Hydraulic En- 
gineer in Capetown, and at present I am 
Resident Engineer on the extensions now in 
course of construction. 

1559. You are in charge oi the Zuur- 
bekom works and the extension of the 
same ?— -Yes. 



1560. You were present when Mr. Stewart 
gave his evidence? — Yes. 

1561. With regard to the various water 
schemes of Johannesburg ? — Yes. 

1562. Do you agree with the evidence 
that Mr. Stewart gave with regard to Zuur- 
bekom ? — Yes ; I agree with everything that 
he said. 

(Mr, Lance,) I have no questions. 

(The Acting Chairman,) Are there any 
more witnesses, Mr. Thomson ? 

(Mr, Thomson,) I call the Secretary of the 
Company with regard to details of meters. 

( The Acting Chairman.) Is there anj written 
document witli reference to tl)e evidence to 
be led ? 

(Mr Thomson,) No. It is merely technical 
evidence. 



Mr. James Paul O'Reilly, called and examined: 



Mr. 1563. (Mr, r/?omson.)— You are the Secre- 

j. p. o'ReiUy ^ary of the Johannesburg Waterworks, 
January 13, Estate and Exploration Company?— Yes. 

1902. 

— 1564. And have been such for many years ? 

— Yes. 

1565. Since May, 1800?— Yes. 

150(5. You have a statement* showing the 
quantity of water sent to Johannesburg 
from Zuurbekom, from July, 1898? — Yes. 

1567. Acquired from the books in the office? 
—Yes. 

1568. This quantity is in addition to water 
supplied from other sources of the Com- 

Sany, such as Doornfontein and Weldevre- 
en?— Yes. 

1569. In addition to supplying Johannes- 
burg and the suburbs with this water, 
quantities were supplied to the ^old mines 
and the Netherlands Railway ?—\es. 

1570. Can you tell us what this quantity 
was?— I think the quantity supplied to the 
mines has been handed in by Mr. Raynes. 

» See Appendix G. 3. 



1571. I ask you because the books of the 
ollice are in your custody? — Yes; they are. 
The quantity supplied from July, 18^, to 
June, 1898, over and above that supplied to 
Johannesburg was 4,195,300 gallons for the 
mines and 8,625,650 to the Netherlands 
Railway. From July, 1898, to June, 1899, 
it was 98,804,750 gallons to the mines for 
all purposes and 15,017,530 gallons to the 
Netherlands Railway. 

1572. What were the number of leadings 
prior to the war?— The number of lead- 
ings prior to the war was 4,840. 

157S. Were those all in supply?— No. 

1574. How many were in supply, and 
how many not?— In supply, 4,292; not in 
supply, 54i8. 

1575. And of those in supply, 4,152 were 
with meters, and 140 without metei-s?— - 
Yes. 

1576. And of chose notinsupply there were 
410 leadings with meters, and l38 leadings 
without meters? — Yes. 

1577. What is the number of leadings at 
the present time?—4,971. 
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1578. How inanv of these are in supply? 
-3,010. 

1579. And 4,961 not in supply?— Yes. 

1580. And of these in supply, there are 
3,008 with meters and 2 without*?— Yes. 

1581. And of tliose not in supply ?— There 
are 1,825 with meters, and iiMi leadings 
without meters. 

1582. The number of services has in- 
creased ?— Yes. 

1583. The total number of services has 
increased? — Yes, but owing to the war a 
number are not in supply owing to the 
absence of the inhabitants. 

1584. Can you give the names of the 
townships that are being supplied in addi- 
tion to Johannesburg ?— Yes, shall i name 
them? 

1585. Yes ?— Jeppe's Town, Troyville, City 
and Suburban, Fairview, Ferreira's Town- 
ship, Belgravia, Wolhuter Township, Doorn- 
fontein, Bertram's, Marshall's Township, 
New Doomfontein, Fawcus Township, 
Fordsburg, North Doornfontein, Yrededorp, 
Burghersdorp, and Wanderer's View. 

1586. And the only other water supply, 
the only private water supply in addition 
to tanks and wells, is that of the Braam- 
fontein Company for Park Town?— Yes. 

1587. I believe the Company has a charge 
for a minimum supply of a thousand gallons 
per month of 10s., and 2s. 6d. meter rent? 
—Yes. 

1588. Are there cases in your experience 
where this minimum supply is not used? — 
Yes. 

1589. Has the Company since its connection 
with the Zuurbekom scheme had any com- 
plaints as to shortness of water ?— None. 

1590. There has been sufficient to meet the 
demands of the population ? — Yes. 

1591. In addition to which you have sup- 
plied the mines? — Yes. 

1592. The Waterworks Company has ex- 
|)loited its business without any assistance 
from outside — from the Government or else- 
where ?— Yes. 

1593. Or from the Town Council ?— Yes. 

1594. The shareholders have always pro- 
vided what money was required for the 
extensions ? — Yes. 

(Mr. Lance,) You are supplying approxi- 
mately the same now as before tlie war. 

(The Acting Chairman,) Would it not be 
better to have copies of this evidence before 
you cross-examine? 

(Mr, Lance,) If you think so. 

(The Acting Chairman,) I should like to 
know if the Secretary is going to put in a 
schedule of the prices charged for water 
since the Waterworks started. 



(Mr. Thdmson.) I take it, it is open to the Mr. 
Commission to put any question they like 'Jhos. Raynes 
to the Secretary. January is, 

1902 

(The Acting Chairman,) We prefer a ^' 

schedule. If a schedule was put m of the 
prices chargeflj it would be very much 
easier. 

(Mr, Thomson,) It would be rather a 
laborious task, I think. 

(The Acting Chairman.) I think you had 
better try and get it for us. A schedule is 
wanted of the prices charged for water for 
every year to retail consumers since the 
Waterworks started. 

(Mr. Thomson.) Yes; it can be done, but 
I cannot guarantee it will be completed 
for the next sitting. We will do it as 
expeditiously as possible. 

(I he Acting Chairman.) Can we have copies 
of Mr. O'Reilly's statement. 

(Mr. Thomson.) The statement is more 
voluminous. 

(The Acting Chairman.) 1 would like to 
ask, Mr. Thomson, if you do not propose to 
call one of the Directors ol the Waterworks 
to give evidence in connection with the 
financial affairs of the Company. 

(Mr. Thomson.) I think that is shown in 
the evidence before the Commission. 

(Tlie Acting Chairman.) I think the Water 
Commission would like to have the evidence 
and to have an opportunity of getting any 
information they require. 

(Mr. Thomson.) I have not been instructed 
to that effect. I take it that the evidence 
we have had will give us the particulars. 
It gives us the particulars of the Company's 
capital, revenue Irom water, dividends 
paid, capacities of the Company's reservoirs 
and the whole particulars, 

(The Acting Cliairman.) It would be better 
for us to have it viva voce from the 
Directors. 

(Mr, Thomson.) Would that not be more 
applicable to come forward if there was a 
Committee or Arbitration Court sitting, in 
reference to expropriation? There is no 
question of that at present. It would be 
more proper when such Arbitration Court 
was appointed. At present, I take it, the 
scope of the Commission is to inquire into 
the requirements of the town and the 
mines, and how those requirements can be 
supplied. I think it would be more 
appropriate when it comes to a question of 
expropriation. 

(The Acting Chairman.) It is really for 
that reason that we want to obtain all the 
information possible, and I should recommend 
you to consider whether it is not advisable 
to have a Director to give evidence. 

(Mr. Thomson.) We will consider that. 
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Chairman.) All information in 

th the financial afl'airs of the 

f you decide to lead this 

should like to know by the 

week, and what evidence you 

to lead. 

5on.) 1 do not see how that 
the scope of this Commission. 

Chairman.) In connection with 
eme as presented here. 

^on.) But this would be an 
the past. I take it, what the 
las to do is to enquire into the 
town, and see how they should 

Chairman,) Would it not be a 
lide to know what has taken 
ast. I certainly suggest that it 
isable for you to endeavour to 
• to give evidence. 



(Mr. Thomson.) I am sorry, Mr. Chair- 
man. I am not instructed on that point. 

(The Actimj Chairman.) You will let us 
know by the middle of the week what yon 
have definitely decided. 

(Mr. Thomson.) If the Secretary could 
address a letter to the Company requesting 
additional evidence, then a reply can be 
sent. 

( The Acting Chaii^xan.) We do not request 
this ; we only suggest it. 

(The Acting Chairman.) The Commission 
will adjourn to a date to be notified later, 
and at the next sitting we will call Mr. 
Stewart for cross-examination, and hear 
whatever other evidence Mr. Thomson may 
wish to lead. 

The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



SIXTM SITTING. 



CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



MONDAY, 20rH JANUARY, 4902. 



Present: 

(). V. FIDDES, Esq., C.B., Secbbtasy to the Tsansvaal Administbation (Chaibman). 

A. BRAKHAN, Esq., J. W. QUINN, Esq., 

B. KITZINGER, Esq., G. ROULIOT, Esq., 
W. St. JOHN CARR, Esq., 

(}. CRAIO SELLAR, Esq., Skcbitaby. 



TRANSVAAL CHAMBER OF MINES (Contmued). 

Mr. H. H. Webb, called and further examined: 



1595. (Mr, Lance^ representing the Johan- 
nesburg Town Council.) In your statement 
you reler to 400 gallons of water per ton 
crushed per day, "make up water"?— Yes. 

1596. ^Ky "make up water" you mean 
water that is lost?— Water that is practi- 
cally lost, yes, 

1597. So that in saying you require that 
amount of water you allow for using the 
water over and over again as far as you 
can? — Yes, over and over again. 

1598. And you allow for taking all proper 
precaution against waste? — Yes. 

1599. And in mentioning the total quantity 
ol* 20 millions per day you allow for using 
the water the mines already have ? — Yes, we 
allow for using the water they already have, 
and there was taken into account also some 
water that was to have been delivered from 
new dams that were to be built. 

1600. I think the water you already have 
works out at about 12 million gallons per 
day? — I can tell you if vou wish to know. 

1601. That is the statement of Mr. Poore? 
— T think it is about that. I have it here. 

1602. I think that agrees with your figures, 
because by these figures, on the require- 
ment of 400 gallons per ton crushed per 
day, for 17,000 stamps (which you assume 
in live years' time), this would work out at 
about 34,000,000 gallons per day all told?— 
Yes. . 

1603. So that in saying you want a 
quantity of 20 million gallons per day, you 
allow for using approximately 12 to 14, 
which you have at present, or may have 
from other sources. I just want to make 
that clear?—! have not totalled it up, but it 
is here on this list. 1 should say in the 
neighbourhood of twelve million gallons. It 
is not totalled up, but I think it is about 
that. 



1604. In the 400 gallons you have allowed Mr. 

a certain quantity for domestic purposes?— ^- H^ebb. 

^ ®S- January 20, 

1605. Can you tell us how much ? What ^^• 
have you put down ?— We allowed 

1606. I think you said about six gallons 
per inhabitant oh each mine? — Yes. 

1607. And in the number of inhabitants 
you included natives in compounds? — Yes. 

1608. And they formed a very great 
majority of your inhabitants?— Yes, very 
large, when it comes to numbers. 

1609. Now what have you allowed for in 
these six gallons?— We took that as an 
ordinary amount, an average from four 
different mines the names of which I gave 
you. I think there were five and it averaged 
six gallons on the different mines. The mines 
using ten gallons per head allowed for bath 
water and things of that kind— bath, drink- 
ing, and cooking water. For instance, the 
City and Suburban includes bath water for 
whites and blacks, and also drinking and 
cooking water. The Crown Reef includes 
bath water for whites, but only drinking 
and cooking water for natives, while the 
Bonanza includes bath water for whites 
only, and drinking and cooking water for 
natives. 

1610. So I may take it, the requirements 
of the mines for what you call domestic 
purposes do not correspond at all with tlie 
requirements of the population of a town ? 
—1 should say not, because we made no 
allowance at all for sewerage. 

1611. Nor for street watering?— No. 

1612. Nor for gardens?— No. 

1613. Nor for public baths or wash 
houses?— No. 
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Mr. 1W4. Nor lor cattle or washing carriages ? 

H. U. Webb. __No. 

Jannary 20, 1615. So tliat really what you refer to as 
]^' domestic requirements do not refer at all 
to the requirements of a j)opulation of .a 
town? — Simply the domestic requirements 
of the individual population ot the mines, 
without reference to sewerage, public baths, 
or anything of that kind, although on the 
Simmer and Jack we have an old reservoir 
as a swimming bath for the benefit of the 
men. 

1616. The natives on the mines live 
entirely in compounds, don't they ?— Yes. 

1617. And, tlierefore, for the most part 
might be called uncivilised, raw natives?— 
Yes, the majority are raw natives. 

1618. I mean they are a good deal more 
raw than the natives living in the town?— 
That is so. 

1619. In regard to these figures you 
mention, as having been given you by the 
different mines, have you had any oppor- 
tunity of verifying them yourself?— In- 
dividually ? 

1620. Yes.— No, I have, in tlie case of our 
own mine — the Simmer and Jack — taken 
the records of that mine. In regard to the 
others I got the records from the head 
offices of these companies in town, and 
these had been handed in by tlieir 
managers. 

1621. With the exception of the Sinimer 
and Jack, therefore, they are not within 
your own personal knowledge .^-~ No, not 
my personal knowledge. 

1622. Now you have given us sonie 
statistics on the consumption of water in 
certain English towns?— Yes. 

1623. Why did you give us these?— 
Because on working out tbe average on the 
different mines mentioned, and arriving at 
this average consumption of six gallons per 
day per inhabitant on each mine, it seemed 
very low, lower than I thought it would 
have been, and so I looked up the matter 
in regard to the consumption of large 
cities. 1 quoted from this table to show 
that, for instance, a place like Nottingham 
with 240,000 inhabitants only consumed 
eighteen gallons per head, which included 
sewerage and everything. I put this in, 
together with other low estimates, just to 
back up my statement as to the consumption 
on the mines and to show that this estimate 
of six gallons per head was not too low for 
our requirements. 

1624. You have already told us that the 
circumstances of the inhabitants on mines 
do not correspond with those in towns ?— 
No, but if you consider all those other 
items eighteen gallons per head is a low 
consumption. 

1625. Then you were on the look-out for 
towns showing the lowest consumption ! 
You did not notice in the same book the 
American towns with so much larger con- 
sumptions?— I noticed these. 



16ii6. I should like to go into these 
English statistics a little, and dispose of 
them. Your statistics are about ten yeai-s 
old, are they not?— 1892-3, I think. I beg 
to state 1 quoted a complete list of EngUsh 
towns. I did not leave any out. 

1627. I have your statement. It only gives 
12, or rather, 16 towns.— 1 gave the complete 
list shown in that table. 

1628. Yes, that is so. These statistics you 
did give are rather out of date. They are 
ten years old are they not?— Yes, but, il' 
they could live on them then, they cannot 
be so far out. 

1629. Do you know to what extent the 
supply in these different towns mentioned 
has increased since then? — No, I do not. 

1630. Manchester and Birmingham are 
two towns you refer to as showing a low 
consumption. Do you know that both these 
towns are increasing their supply?— No, 1 
do not. 

1631. You- don't know they have been 
short?— No, I do not. 

1632. And do you know anything of 
Bradford, Edinburgh, and Nottingham; that 
all three have been short?— No, T do not. 

1633. Bath and Chester, 1 believe, are both 
increased since these statistics were compiled. 
Y'^ou don't know anything of them ?— No. 

1634. Now, are the English figures of con- 
sumption in towns any guide for a tow^n 
here?— For a town here?— Yes.— Well, you 
had much better ask that question of a 
sanitary engineer pr hydraulic engineer. 

16:35. Yes; but you brought in these 
statistics.— I did so to show the consumption 
of these towns was low, and in a measure 
they helped to justify our figure for the 
mines being low. l' am not prepared to 
answer any questions here as to what would 
be the requirements ot Johannesburg or any 
other town. 

1636. It will be quite anotlier story. Don't 
you think American statistics would be a 
better guide than the English?— I cannot 
answer that. They consume a great deal 
(such as Washington and Chicago), but draw 
their supplies from unlimited sources. 

on 



nothing 



1637. You would rather say 
these points? — No. 

1638. (Mr, Thomson^ representing the 
Johannesburg Waterworks Company.) In 
your opinion, Mr. Webb, there is "ample 
water in the vicinity of .lohannesburg for 
all future requirements of the mines?— Yes, 
1 think tliere is ample water available for 
the mines within a reasonable distance. 

1639. You have made a study of the 
subject and give that opinion on information 
you have obtained? — Yes. 

1640. You give it on the general informa- 
tion which has come to you as Consulting 
Engineer for the Consolidated Gold Fields r 
— Yes. 
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1641. And you think each mining group 
would be quite competent to supply its own 
requirements as far as water is concerned? 
— 1 think that each mining group would 
be quite competent to supply its own 
requirements as regards money. They 
could finance anything necessary for water 
purposes. 

1642. Exactly. You are aware a scheme 
is at present on foot for supplyhig some of 
the groups of mines?—! know that about 
the end of 1898 we thought that there was 
likely to be a scarcity of water and steps 
were taken by some of the groups to get a 
temporary supply to meet any shortage 
when it did come. 



1902. 



1643. What steps have been taken to turn Mr. 
that into a permanent supply ? — I cannot give ^- H^^ebb. 
you absolute knowledge because I was not January 20, 
the engifjeer for the Syndicate. 

1644. There is a supply of pipes on hand? 
— There is, I believe, but to what extent or 
how big a supply, T do not know. 

1045. I presume vou are prevented from 
giving (in your professional capacity) all the 
information you are in a position to give? 
I do not wish to ask you anything you 
know conlidentially as Consulting Engineer 
to the Consolidated Gold Fields?— I think 
any information you want to obtain you 
can get from the Syndicate a great deal 
better than you ran from me. 



JOHANNESBURC} WATERWORKS COMPANY (CMntinu^). 

Mr. Thomas Stewart, called and further examined: 



1646. (Air. Lance, representing the Johan- 
nesburg Town Council.) I gatlier from your 
statement that your attention throughout 
your experience has been largely devoted to 
means of economising water?— Not at all. 

1647. But is it not so that you refer a 
good deal to prevention of waste and to 
steps taken by you in Glasgow to reduce 
the consumption ? — Yes. 

1648. Is not that the same thing as 
economising the consumption ? — Yes. My 
experience was devoted to that subject for 
about two years, I believe. 

1649. Therefore I may say your point of 
view is rather to make water go as far as 
possible, is it not ? — Yes ; not to waste water 

1650. Is it not to economise water? — My 
l)oint of view is that more water than is 
absolutely necessary for the consumption of 
a town should not be consumed. 

11551. Yes, no more than is absolutely 
necessary, and this point of view of 
economising water has been that of the 
Waterworks Company, has it nof^— I do not 
know. They have been prepared to supply 
whatever was asked for. 

1652. I see. — Since I became connected 
with them. 

165;J. Since you became coimected with 
them they have supplied all that they have 
been asked for ? — I understand there have 
been no complaints, but the Secretary and 
the Manager will be able to give you more 
definite information on that point than I can. 

1654. I may take it that you consider 
waste to- be objectionable in " the use of 
water?— Undoubtedly, considering the value 
of water. 

1655. You have told us some large 
American cities are spending large sums of 
money in order to have water to waste?— One 
large American city I quoted, Bulfalo. 

'1656. And the American people generally 
are fairly shrewd, are they not?— Tlie'y 
may be in some things ; but as regards water 
for towns their own engineers say they 
waste two-thirds of it, and it will be found 
that the rate of typhoid in most of their 



towns, where the water supply is very hij^h, Mr. 
is greater than in other towns where trie ^- Stewart. 

supply is low. January 20, 

1902 

1657. We had some medical evidence to * 

the effect that there is not enough water 

until there is enough to waste. Vou don't 
agree with that, then?— No. 

1658. Now you tell us that a sufticient 
supply of water for Johannesburg is about 
20 gallons ner head per day, I think ?— I have 
said that 26 gallons is sufiicient until you 
have a drainage scheme. 

1659. Yes Can you give us any details 
of the 20 gallons? How would you work it 
out? You cannot say how much for domestic 
and other purposes ?— No. I simply know 
that when you have a drainage scheme you 
want about 5 gallons per head additional 
for water closets and 5 gallons per head 
for other purposes ana other things, 
bringing the total up to 30 gallons. 

1660. And anything ovei' 30 gallons you 
consider sheer waste ?— Undoubtedly. 

1(361. And yet you suggest that we might 
have to include gardens, making 45 gallons 
in all? — Gardens are not included under 
domestic supply. 

1662. \\6 are talking of the consumption 
of the town'?— 1 have not said that the 
total consumption should be 30 gallons. I 
have said that the consumption for domestic 
nurposes should not exceed 30 gallons per 
neaa per day. 

1663. You say, "I consider 20 to 25 gallons 
per head a very ample supply. 1 consider 
any surplus over 30 gallons [)er head sheer 
waste."— For domestic purposes, yes. 

1664. Then we are to understand by 
that you meant domestic purposes only'?— 
Undoubtedly. 

1665. That is very important.— I defined 
what I meant by domestic consum])tion in 
starting off my e\ddence. 

1666. (The Ouiirmau.) Yes, that is clearlv * 
stated. That does not however include 
gardens '?— No, Sir. 
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Mr. 1667. (Mr. Lance.) And it does not include 

T. Stewart, street watering?— Yes, it does. 

January 20, 1668. Then we are not to understand from 
1902. y^up evidence that you regard water for 
gardens as sheer waste ?— Considered as part 
of the domestic supply it is sheer waste, 
but, if the inhabitants of a town want 
water for gardens and are prepared to pay 
for it, I do not suppose any company would 
object to supply it 

1669. N\)w you say that until we have a 
sewage scheme we should not have more 
than 20 to 25 gallons, but later we might 
have 40 gallons. Do you mean to say that 
the diflerence is put down to sewerage? — 
No, I say the difference between 20 and 30 
^^lons is for sewerage purposes. The water 
for gardens would not go into the sewers, 
nor would it be fouled. 

1670. (The Chairman.) I did not catch 
your last words.— I say the water for gar- 
dens would not be fouled, sir. 

1671. (Mr. Lance.) You mean surplus 
water for gardens would not foul nor would 
it be disposed of in the sewers? — No, 
evaporation would account for most of it 
while a proportion of it would sink into the 
ground. 

1672. What I want to get at is, whether 
we should not have more than 20 to 25 
gallons for domestic purposes, when we 
are to have 45 gallons later, and only 5 
gallons of that for sewage ?— I don't quite 
understand it. You mean for the 20 gallons 
per head available in Johannesburg now? 

1673. You say we ought not to have 
more than that until we have a sewage 
scheme? — It is not necessary for the needs 
of the people, and if you did have more 
and spread it among vour inhabitants, it 
would simply become foul water and lead 
to various ailments. 

1674. 1 see. Then do you think the people 
at present have sullicient water ? — As l have 
said before I have not heard of any 
complaints having been made since the 
Zuurbekom scheme was brought in. This, 
from my point of view, appears to show- 
that a sufficient supply per head has been 
provided. 

1675. You have seen the statistics by Mr. 
Raynes that were put in? — Yes. 

1676. These, I think, show the Water- 
works Company at present supply an 
average of thirty gallons per head?— Per 
leading, I think. 

1677. Per head. — I think they have mixed 
up that, but even if the rate shewn is 
correct some of it is wasted. 

1678. You think that there is wastage at 
present? — Undoubtedly, by the people 
supplied. 

1679. Do you think people are likelv to 
waste water at the price of 10s. per 1,000 
gallons? 

{The Chainnan to Mr. Thomson.) Are tlie 
gentlemen who were examined last week in 
attendance to-dav? 



(Mr. Thomson.) Mr. Raynes is in atteurl- 
ance. The only other one is Mr. O'Rfiiliy, 
the Secretary. 

(The Chairman.) Because 1 understand 
that it was clearly laid down by the 
Chairman that these gentlemen who were 
examined last Monday would be in 
attendance for (?ross-oxamination to-day. 
Will there be any ditlicultv in obtaining 
Mr. O'Reilly? 

(Mr. Thomson.) It is rather awkward for 
him to attend to-day and in consequence 
he has signed a statement and that 
statement has been i)assed in, I believe, 
to the Board. 

(The Chairinan.) I do not understand how 
he could anticipate questions that might V)c 
put to him? 

(Mr. Thomson.) The Chairman asked for 
certain information and this statement 
embodies the information, which he makes 
by resolution ot the Board of the Company. 
If he is required we ('an send for him aftei* 
Mr. Stewart's evidence is completed. 

(The Chmrman to Mr. Lance.) Was it your 
impression, Mr. Lance, tl)at you would have 
an opportunity of examining Mr. O'Reilly ? 

(Mr. Lance.) That was my impression, sir. 
We were to have an opportunity of ex- 
amining all the witnesses. 

(Tlie Chainnan.) Then I think he should 
be sent for. 

1680. (Mr. Lance to Mr. Stewart.) Do you 
think people are likely to waste water at 
the rate of 10^- per thousand gallons?— Tlioy 
probably would not waste it wilfully but in 
my opinion, having regard to the tact that 
some of the pipes (l mean the street pipes) 
have been in existence for a considerable 
time, and some of the branch services 
liave been used for a (considerable time, 
there is unnecessary waste going on. I may 
mention that just before the war, it was thc^ 
intention of the Company to have made an 
investigation into the subject, and, now that 
we are resuming proper management, we 
are contemplating resuming the investigation 
as regards the discovery as to to the soun-es 
of waste. 

1681. Yes. But now, does the wastage in 
the street pipes affect the consumption? 
—No. 

1682. But it aifects the total quantity of 
water supplied to the town and that is the 
basis on which these 30 gallons per head is 
taken? — It is the total amount of water 
supplied to the town, divided out into a 
certain number of taps, which, by the way, 
I understand, carry more families than one. 

1683. Yes, but at what point is this water 
that is supplied measured? Is it not at the 
point it goes out? It is not the addition of 
all the various meters?— No, I understand 
that, but you will find out that better from 
Mr. Raynes, who has to deal with these 
details. 

1684. You know that .the consumption of 
water in Glasgow is somewhat high compared 
to English towns? — Yes. 



Digitized by 



Google 



WITWATERSRAXD WATER SUPPLY COMMISSION, 



las 



1685. And you have told us that is 
partially accounted for by there being 
a large number of baths ? — Yes. I believe 
Glasgow has a bigger proportion of fittings 
to the inhabitants than any other town m 
existence. 

1686. Don*t you think the same thing 
applies here to a greater degree?— I have 
uo reason to suppose so. 

1687. You think not?— Water here would 
be about ten times the cost of Glasgow 
water. 

1688. Yes, but is it not the case that the 
inhabitants here are, lor the most part, a 
class that would require baths ana more 
water generally ? — There is no doubt what- 
ever that a large section of the inhabitants 
here will require baths, but I think that 
in Fordsburg the proportion of baths will 
not be greater than the proportion which 
the workman class in Glasgow takes. 

1689. Your Company has not supplied 
Fordsburg until lately?—! am merely 
leferring to the type of population. 

1600. I am asking a question of fact.— Mr. 
Raynes will be able to tell you. 

1601. You cannot answer? — No. 

1602. Do you know any reason why 
Johannesburg should take less water per 
head than say Plymouth or Middlesboro ?— 
In the first place one of the reasons will 
doubtless be the consumption for trade 
purposes. I do not know what Middlesboro 
consumes for trade purposes, but I do know 
that Glasgow consumes 14 gallons per head 
for that purpose. Another point in con- 
nection with the supf)ly of water to 
Johannesburg in future is that, when you 
start off here with the additional population, 
you start off with fittings tested and stamped 
according to the latest method of domg 
these things, while all the other towns have 
had to meet the contingency of old fittings 
which wasted water and yet could not be 
removed. 

1693. You say we start off with new 
fittings? — For your extra supply. 

1694. Oh I see, tor our extra supply.— 
Yes. and in the case of a large proportion 
of the existing population the fittings, when 
a drainage scheme comes in, will oe new. 
1 am not aware there is now a large su 



ol' fittings and pipes in use which would be 
unsuitable for a large scheme. 

1695. I have not investigated them, bu t 
I do not see how you can transmit say 
19,000,000 gallons of watei* through pipe^ 
hitherto carrying only 1,000,000. Do you 
know of anv special trade purposes in 
Plymouth ?— No, I do not apart from the 
shipping. 

1696. Do you think the consumption of 
English towns is a i'air basis to take for 
Johannesburg?— The consumption which I 
have quoted for several towns in England 
shows how^ much water is absolutely neces- 
sary and I am prepared to auote certain 
cases in India ana elsewhere in not clhnates. 
Since I gave my evidence the other day, I 



might refer to Jamaica where a report was Mr. 

made by Mr. Chadwick, who laid down '^- Stewart, 

very strongly that 30 gallons per head was jamiary 20, 
ample for tile purposes I have specified. 1902. 

1697. Would you mind answering my 
question? Do you think English statistics 
of consumption a fair basis to take for this 
climate?— Yes, for the quantitv of water 
actually required, that is with which a town 
can get along. 

1698. And the towns you quoted in 
England you say are thus taking what 
is absolutely necessary '? — Unquestionably. 
There is waste, of course, in many instances. 
The consumption given for all- these towns 
is simply a case of the supply to each 
divided by the number of inhabitants. It 
is not got at by measuring the water for 
each house and adding them to get the 
total. 

1699. Then in the case of Plymouth and 
Middlesboro, which take 60 gallons i)er day, 
do you think half of that waste? — The 
water re(juired for trade purposes is included 
in that. 

1700. You think so, but you did not know 
that was included in these two ?— No, the 
consumption quoted for all the towns I 
gave is for trade purposes as well, and I do 
not know of a single case where the statistics 
published have not been for domestic pur- 
l)Oses together with trade purposes. 

1701. Are there no trade purposes in 
Johannesburg? — There are not very many 
at present, except the mines, whicli I have 
not included in my 30 gallons. 

1702. There are other trade purposes, are 
there not?— Yes, but these I have included 
in my 30 gallons, such as soda water 
factories, &c. 

1703. Breweiies ? — The brewery, I believe, 
gets its own supply. 

1704. Then you include trade purposes as 
far as Johannesburg is concerned in your 
domestic supply?— I have already specified 
what is included in domestic consumption 
of water in the beginning of my evidence. 
That as far as I was aware, included 
trade. 

1705. But you say you have included it ? 
—I gave you statistics as to what I con- 
sidered was included in the term domestic 
supply. If the term is not understood 

1706. (The Chainmn.) I think it might 
save time if this definition you gave were 
repeated. You are reported to have said, 
" The term, ' water for domestic con- 
sumption,' means, as I will show hereafter, 
water used for municipal purppses, such as 
street water, (ire extinguishing, washing out 
quartz in places," is that right? — Closets, 
it ought to have been. Alleys. 

{The Chairman) I see. Then you go on, 
" public baths, wash houses, sup[)ly to public 
horse troughs, and urinals, and practically 
everything like that." Is that rignt?— That 
is the answer. 

1707. Then that does not include trade 
purposes?- -Strictly speaking, no. 
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Mr. 1708. (Mr. Lance,) Then any water for 

T. Stewart, trade purposes in Johannesburg must be 
January 20, additional ?— It must be additional. 

1709. I see Sheflield is one town you have 
(]|uoted as having a low consumption, Mr. 
Stewart, do ya.u know that they nave been 
short of water and are increasing their 
supply?— I know that almost all towns in 
the north of England were short of water 
during the last dry summer, possibly 
Sheflield included; but whether the reason 
for the increase of the supply is due to 
greater consumption of water per head or 
an increase of population, I do not know. 
I know Glasgow has doubled its water 
supply within the last 20 years, but the 
actual consumption per head within the 
last five years has decreased and 1 am 
prepared to give the figures. 

1710. Yes. Can you give us approximately 
tlie latitude of the British Isles?— No. 

1711. Am I correct in saying it is 50 to 
59 north?— I don't have a geography book. 

1712. And you don't know the latitude of 
Johannesburg ?— No. 

1713. Nor that of the United States ?— 
No. 

1714. Don't you think that the statistics 
of American towns would be very much 
more applicable than English towns as a 
guide to the needs of Johannesburg ?— Cer- 
tainly not. 

1715. Why not'?— Because in America the 
supply of water is obtained very easily. 
They have only to go to a river and they 
can get any quantity they want cheaply. 
Here there is no river. The distance that 
has to be gone to is great and the head to 
which water has to be pumped is ^eater 
than any other town I know of, of similar 
size. Again, as I pointed out, in America 
the result of their very abundant supplies 
is that the towns have a large percentage 
of typhoid cases while in a place lilce London 
the percentage is very small. 

1716. Do you know what our percentage 
is here? — No, but then everybody has not 
got water and there is no drainage scheme. 

1717. You said people were wasting water? 
— I did not say persons were wasting water. 
I said there was a waste of water. Inves- 
ti^tion is proceeding as to the sources of 
this waste, out we have not discovered them 
yet. 

1718. Your connection with the Water- 
works dates from 1896? — Yes. 

1719. And they were then su|)plying 
600,000 gallons per day in the dry season : 
— So I understand, but that is a point on 
which the Resident Engineer can give you 
information. 

1720. I merely refer to it because you 
do. According to Mr. Raynes they were 
then supplying twenty gallons per head to 
the people ?— Per leading, I think. 

1721. No, per head.— Tt may be so. As I 
said before, there has been a mistake here. 



1722. T believe there was considerable 
shortage in the dry season at that time .' — 
I believe there was, but the inhabitants of 
Johannesburg will be able to give you this 
evidence better than I can. 

1723. You have referred in your statement 
to what you call some of the difficulties 
which the Johannesburg Waterworks Com- 
pany have had to face? — Yes. 

1724. And from these I gather that they 
did not extend their sui)ply of water to a 
large extent because they did not know how 
the town was going to grow, in which 
direction and so on, and did not care to 
run any risks. I believe that was their 
point of view. The point of view, was a 
shareholders' one, was it not J— Well, I should 
think it would be. 

1725. There was no obligation on them to 
supply water? — No, nor was there any 
obligation on any person to take it. 

1726. Quite so. As prudent shareholders, 
looking at it from a shareliolders* point of 
view they preferred to allow the population 
to overtake them rather than be ready for 
it'?— I do not think so, because in the case 
of Zuurbekom they laid down a scheme for 
one million gallons per day, which has 
been sufficient up to this time, and two 
years ago they sent an order to England, 
which was executed and has been lying ut 
East London for two years tor the purpose 
of doubling tlie supply. 

1727. We will come to Zuurbekom 
directly. That was in 1898. The Water- 
works were formed in 1889 were they not ? 
—I do not know. 

1728. At all events, up to the Zuurbekom 
supply being brought in they had not 
attempted to anticipate the wants of the 
town ?— Well, in 1896 they had some works 
in progress at Weltevreden, but naturally I 
know very little of what happened before 
1896. 

1729. Do you know the results t'rora 
Weltevreden .^— They got an increased water 
supply. 

1730. To what extent, do you know ?— 1 
believe Mr. Raynes can give you that more 
definitely than I can. 

1731. You refer to the inability to know 
in wTiich direction the town would extend 
as a reason for possibly not meeting the 
requirements. Does that affect the question 
of supply here?— Not the question of the 
total supply to the town. It simply affects 
the question of supply to a particular 
area. 

1732. Only a particular area?— Yes. 

1733. The main supply for the town 
would naturally be brought to a high 
service reservoir and then distributed? — 
Undoubtedly. 

1733a. And then it would be immaterial 
in which direction it went? — Yes, only if 
one section did not get water they would 
complain. 
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nSi. So that as regards the town generally 
the reason falls to the ground?— As regards 
the town generally, yes. The Company is 
not compelled to supply water. 

1735. Now Zuurbekom was brought in in 
1898?- Yes. 

1736. Do 1 understand you to say the 
supply has been sufficient ever since 
Zuurbekom was brought in?— From the 
information submitted to me I understand 
no complaints have been received by the 
Company, but I would again refer you to 
the Manager wlio has been on the spot or 
to the Secretary. 

1737. Do you know why large extra 
plant was ordered for Zuurbekom?— Yes to 
anticipate an increased demand for water 
owing to an increased population in time to 
come. 

1738. Oh, I see. This was to anticipate 
an increase of population. I think you told 
us the supply from Zuurbekom might be 
increased up^ to live million gallons per 
(^av ?— To the best of my belief that can be 
done safely. With the information at my 
disposal I believe it may be increased more, 
but I cannot say so definitely. 

1739. And if this is done the total cost 
of the works will be ^530,000?- Yes, 
including the works already in existence in 
connection with Zuurbekom. 

1740. This includes intermediate pumping 
stations, pipe line, and service reservoir ? — 
It does not include the service reservoir. It 
is the cost of the works necessary to deliver 
the water. 

(The Chairman.) Mr. Lance, will you make 
this a bit clearer as I cannot understand 
Mr. Stewart's evidence on the point. It 
will save my putting a question if you bring 
out what the money is for. 

1741. (Mr. Lance.) Will vou tell us exactly 
what the ;€530,000 covers?— It covers the 
expense of sinking shafts at Zuurbekom and 
erecting pumping stations. ' 

1742. Fresh shafts, Mr. Stewart?— Yes. 

1742a. (The Chairman.) That is what I 
want to get at. Whatever work is, in your 
opinion, necessary for the development of 
five million gallons per day at Zuurbekom, 
and over and above that, every piece of 
plant to provide sufficient pumping power 
to raise that quantity of water to the high 
service reservoir. Does it mean new plant, 
or plant already on the spot? — Yes, and it 
includes tfie existing plant, sir. 

1743. The plant now pumphig one milUon 
gallons per day and the additional plant in 
course of erection ?— -The whole plant of the 
Company. 

1744. The whole phmt necessary for 
delivering five million gallons into the high 
reservoir. It does not include any increase 
in the high service reservoir. I understand 
it does not mean a bill of another ^500,000 ? 
— That is so. I liave given the additional 
cost separately. 



1745. (Mr. Lance.) We may put it shortly Mr. 
thus : that, assuming you are supplying that ^' Stewart. 
quantity of water from Zuurbekom, ig530,000 January 20, 
would be a fair price at which to take over 1902. 
the whole thing ?—No, I don't say that. If — 

it was taken over as old iron it might 
be so. 

1746. That is what it would cost?— Yes, 
but it has got an earning capacity. I am 
not sitting here as an arbitrator on the 
question. 

1747. No, but if it were taken over on the 
basis of cost?— If you were to pay what it 
has cost the Company in plant alone, it 
would not include the land nor the acquiring 
of the water rights of Zuurbekom of which • 
I know nothing. 

1748. No. The i^^530,000 mentioned only 
includes machinery, buildings and works?— 
Yes. 

1749. (The Chairman.) Does it include the' 
intermediate reservoir?— Yes, sir. It in- 
cludes the increasing of its capacity so as 
to deal with the five million gallons per 
day. 

1750. Merely the increase?— Yes, and it 
includes, of course, the cost of the plant 
there already. 

1751. And the increase of the high service 
reservoir?— No, sir. Simply for delivering 
the water into the high service reservoir. 

(The Chairman.) I see. 

1752. (Mr. ^ Lance.) Do you consider the 
water at Zuurbekom to come from a sprinff 
or not?— I have put down bore-holes, and 1 
get water from them. This is all I know 
about it. 

1753. Then you don't know if it is a 
spring ? Mr. Willcocks expresses an opinion 
on the subject, but you don't?— No. I have 
been on the work for five years. 

1754. Now, as to the water vou get at 
Zuurbekom, is it Avater actually in the 
dolomite or in the ground before you reach 
the dolomite?— There is a small proportion 
that comes in before we get to the dolmite, 
but by far the bigger proportion comes 
from the dolomite. 

1755. How much will the extra power you 
are about to supply pump ?— Another million 
gallons into a pipe which is large enough 
to take the additional million. 

1756. Yes, and then supposing you are 
supplying two million gallons, will you have 
any reserve power ?— We shall have one- 
third reserve power in engines and pumps. 
Supposing the machinery was divided up 
into three pumping engines, one pumping 
engine might remain at rest, and the other 
two will do the work. 

1757. That will be the case when you are 
supplying two millions ?— Yes, each of the 
pumping engines is sufficient to pump one 
million gallons through a 16 in. pipe. 

1758. Do you know the indicated horse- 
power of the engine there now?— No, I 
don't remember that. The specification will 
give all that. 
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Mr. 1759. You propose to lay new mains 

r. Stewart, between Paarlshoop and Johannesburg for a 
January 20, larger supply ?— Yes, a 16 in. pipe is the 

1902. intention. 

1760. Then as to your increased plant at 
Paarlshoop, you have some margin of reserve 
there ? — Undoubtedly. 

1761. Mr. Bennett gave us an estimate of 
the cost of pumping 1,000 gallons to a 
lieight of 350 feet, and said that with coal 
costing ^3 5s. per ton, it worked out at a 
fraction under 3d. Is this about what you 
considered the cost here ?— 1 have not 
worked it out. 

(The Chairmmi.) £3 5s. per ton for coal 
seems a very high price. 

(Mr, JM7ice,) That was for Welsh coal, sir. 

1762. (Mr, Lance.) Do you think it any- 
where near the mark for Johannesburg ?— 
As far as tliat goes 1 am not prepared to 
give the information without the consent ol* 
the Company. The cost of the water to the 
Company seeing they are prepared to sell 
at a certain price is a matter for them. 

1763. It is not a (question of selling but 
of cost? — I am sorry 1 do not see my way 
to give the information. 

1764. You cannot answer without the 
consent of the Company ? — No. 

1765. Then I suppose the Company has 
reallv practically edited your evidence'?— 
No, they are aware of it. 

1766. It was submitted to tliem f — Yes. 

1767. Is not that so ?— It is so. 

1768. And they approved of such evidence 
as you have given 7— Certainly. 

1769. (Mr, St. John Gtrr.) I should like to 
ask about Question 1463 of your evidence. 
You say that where water is cheaj) the rate 
of consumption is high. Now do you mean 
to say, or rather to convey, that where the 
cost of water is high the consumption of 
water v^dll be low ?— That is so. It is gen- 
erally the case that people do not take so 
much water when it is at a high price. 

1770. You estimate and show tlie average 
consumption which has taken place in 
Johannesburg, where the cost is high, and 
state this as a reason for a large consump- 
tion in other towns, therefore I say it is a 
conclusion that the small consumption in 
Johannesburg is due to the fact that the 
cost has been very high. — No. 

1771. Well, it would be conveyed by it ! 
—Yes. 

1772. Tlien, in answer to Question 1479, 
you seem to insinuate, wiien rei'erring to 
the estimates of the increase of j)opulation, • 
that the Water Commission coula not be in 
such a good position to estimate the 
increase ojf population as tlie Waterworks 
Company. 1 should Uke to know on wliat 
you base that idea ?— My intention in putting 
that in was to show "that a Waterworks 
Company, knowing its consumers, is 
generally in a better position to know wljat 
the increase is likely to be than another 
not connected with the Waterworks. It has 

8a 



nothing to do with the actual Commission 
but a question of fact which happened witli 
the Royal Commission on the London Water 
Supply. 

1773. I thought there was something 
behind this, because I don't think that is a 
sufticient reason. It is not very clear to 
me. Tlien there is another point where, in 
one paragraph, you state that the inhabitantii 
of Johannesburg are not bound to take 
water from the Company, and it is a iact 
also that the Company is not obliged to 
supply water to the inhabitants. Is that 
not tlie case ?— I believe so, sir. In most 
municipalities the inhabitants are bound to 
take the water if the main pipe is laid 
within a certain distance of their door, and 
whether they use it or not they are bound 
to pay for it. 

1774. There is another (juestion I wish to 
ask you. Has the Waterworks Company 
taken any steps whatever to go on witli 
the Steenkopies scheme ! — They made a 
survey in 18do but the Zuurbekom scheme 
having been brought forward towards the 
end of the surveying operations and, as the 
amount of capital involved in Zuurbekom 
would be less, while the resources of the 
latter appeared to be sufficient for the 
wants of Johannesburg for some time to 
come, the Steenkopjes scheme was then 
abandoned. The investigation which was 
made included the making of surveys and 
the taking of gaugings. 

1775. But no work has been done? — No. 

1776. I do not know whether it has come 
witliin the notice of your large experience 
as to the cost of water in the various places 
with which you have been connected. Don*t 
you think the price here is very high 
com[)ared with any other place you know 
of ?— Undoubtedly the existing price is high, 
but then tlie conditions are somewhat 
uncertain. I take it that if the Company 
had the privileges or the power, such as 
certain Municipalities possess— the privilege 
at Glasgow, to take an example, as to 
compelling a man to i)ay for water if the 
main is near to his door— probably enables 
them to charge less. That is a point they 
must answer for themselves. 

1777. Then there is one observation of 
yours which struck me. I don't think yon 
could have meant it in the way it was jput. 
You were asked as to whether you knew 
Zuurbekom was a spring or not. You said, 
"No, all I know is i put down a shaft and 
up comes the water.'*— We put down a bore- 
hole. A spring as a rule is the name 
applied to water which appears on the 
surface. 

1778. With regard to your idea as to the 
permanency of the supply, I fcike it before 
recommending your Company to go to this 
large expenditure you were able to satisfy 
them to some extent as to the permanency 
of the supply ?— Undoubtedly. 

1779. Can you give the Commission any 
idea as to the grounds you based that on ?— 
We had made a very thorough geological 
survey of the catchment area and we saw 
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tliat tlie pumping of one million gallons 
from the works there, or rather the pump- 
ing of half-a-million gallons from one shaft 
did not affect th^. water within 113 feet of 
it, conso(|nently we were making no im- 
l>iession on the» water in the sui^rounding 
ground. 

1780. You stated that the total cost ol' the 
[)lant required to deal with five million 
gallons daily would be 4^TxJ0,000 ?— Yes. 

1781. That is to say, does that £530,000 
include the original cost of the existing 
plant, or is it the original cost, less de- 
preciation ?— it is the original cost of the 
existing plant; money spent on works by 
the Company. 

178i2. (Mr. Brakhau,) Can you tell me 
whether, since the Zuurbekom has been 
working with the present machinery, any 
water has been supplied for domestic 
purposes to ti e town from any other source ? 
—That I don't know. It is entirely a matter 
for the Resident Engineer and Manager. 

1783. I believe the bore-lioles have given a 
little at times. In Mr. Rayoes's statement 
it will be noticed he makes a i*emark to 
that effect ?— It was only at certain times 
they were worked. 1 do not know what 
the w^ater was used for. 

1784. You stated that a certain amount of 
water came into the shafts prior to the 
dolomite formation being reached at Zuur- 
hekoni ? — Yes, we reached water at a certain 
distance down which came in from the 
superficial accumulation. 

1785. Has any analysis ever been made 
of such water ?— Yes, t have handed it in, 
sir, and I have a copy of it which 1 will 
read if you wish me to. 

1786. I speak only of water caught before 
the dolomite formation is entered ?--I have 
a separate analysis of that, sir. 

1787. Is it satisfactory ?— Quite satis- 
factory. The analysis shows that the water 
is rather an improvement on rain water. It 
is rain water wnich has been filtered. 

1788. In other words, there is no con- 
tamination whatever .^—Absolutely none. 

1780. As regards the outline you gave of 
the Steen kopjes scheme, I take it the reservoir 
you recommend, the compensation reservoir, 
Is merely to retain water which will be 
caught there in the rainy season so as to 
supply the demands of the ow^ners further 
down ?— Yes, those who, of course, might be 
affected by the taking out of the water 
higher up. 

1790. Y'es. In other words, I understand 
that the water w^ldch is to be pumped 
Irom Steenkopjes is to be pumped up to 
your reservoirs direct from the spring?— 
That is so. 

1791. And will be in no ways con- 
taminated ?— That is so. 

1792. While the surplus water, I take it, 
will flow into the compensation reservoir 
which will simply be filled in the rainy 
season by the rainfall ?— That is so. 



1793. Can you give us roughly an idea Mr. 

of how mucli water that reservoir is supposed ^- st^^art 
to hold ?— 1 have not taken out the details January 20, 
of it, but it could be made practically any 1902. 

height that might be desired. It may come 

to be a question whether some contribution 
should not be made to it, with a view to 
making it larger than w^hat would be reqired 
to make up for what ttie Waterworks Com- 
pany takes, because it is very well situated 
for an irrigation reservoir, but I have not 
gone into the details. 

1794. Now on a rough forecast there will 
be a vei*y large reservoir, which w^ill also 
drain a large catchment area of rainfall?— 
Yes, a large area in addition to the area 
which drains through the range of moun- 
tains at the spring. It is an additional 
drainage area to what supplies the spring 
itself. 

1795. And the configuration of the country 
there lends itself particularly well for 
building such a reservoir ?— A very excellent 
site for a reservoir in my opinion, and, 
although I did not give it in the course of 
my evidence, I do not think it is impracticable 
to build a dam as well across the poort 
where the spring comes out, and bank up 
a great quantity of additional, w^ater in the 
dolomite itself. It is quitp possible. 

1796. {Mr. Quinn.) You said in your 
evidence that you first visited Johannesburg 
in 1893 to discuss the Waterworks business ? 
-Yes. 

1797. At that time did you give any 
report on their general supply?— No, not on 
tlie general supply, as far as I remember. 
To the best of my recollection no, but I am 
not sure about it. 1 have no recollection of 
it whatever. 

1798. Have you any recollection of the 
supply in those days ?— Yes, I certainly did 
not think it a very good supply. 

1799. Will you tell us what it was then ? 
—Well, to the best of my recollection they 
had Just finished the reservoir known as 
No. 3. 

1800. In 1893?— Yes. No. 3 was just 
finished. It filled either that season or the 
next. 

1801. I don't want to know about the 
reservoir. I want you to tell us what you 
know about the sources of supply in those 

days ?— The sources of supply w^ere entirely • 

•local, one being behind the Manager's house on 
the top of the Doornfontein Valley. I think 
they also had a supply from Beziiidenhout's 
Spnng but I have really not gone into that 
for the purpose of this Commission and I 
have forgotten all about it. I looked to the • 
future in getting up my evidence. 

1802. We are interested in the past a 
little. Were you aware that the Engineer, 
then employed by the Waterworks Com- 
pany, wq*ote a report in which he warned 
them in very strong language against the 
quality of the water they were using at that 
time ?— I do not know anything of it. 
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Mr. 1803. The Bezuidenhout Valley \vas purely 

T. Stewart, surface water was it not?— It was a spring, 
January 20, I undei^tand. There was some surface water 

1902. * which went down the valley but what 

— happened to it I cannot say. 

1804. I thought possibly that seeing you 
came specially to consult with them tliey 
would naturally put before you such counsel 
as they had had from the Engineer on the 
spot, and he in 1893 pointed out the danger 
of this supply. I thought that perhaps you 
might have observed it yourself and would 
be able to tell the Commission sometldng 
about it. — The reason for my coming liere 
in 1893 was to make a report on the con- 
struction of a certain reservoir, and thereafter 
I designed a scheme for bringing water 
from the Vaal River. 

1805. (The Chairman.) For this Company ? 
—Yes, for this Company. The Engineer on 
the spot was not at all under my control, 
and the Company did not ask me to report 
on the waterworKS as far as 1 remember. 

1806. (Mr. Quimi.) Will you tell me your 
opinion as to the Weltevreden supply. Just 
before you came here, I understand in 1896, 
the Waterworks Company spent a large 
sum of money in getting that supply and 
one or two others. Have you examined it 
at all? Do you. know anything as to its 
value as a source of supply?— I have ex- 
amined it but do not know its value, as with 
Zuurbekom in existence there is not so 

. much need for it, but it is a valuable source 
of supply for some purposes. 

1807. You have given us, Mr. Stewart, 
your opinion as to the possible resources 
of Zuurbekom as a source of supply. 
Zuurbekom, I understand, was acquired 
after Weltevreden, and I should have 
thought you would have had some special 
knowledge as to the possibility of the 
supply at the latter. Can you give us 
some definite information as to whetlier 
there is any real supply and to what 
extent?— The quantity of water available in 
the springs is contained in the return sent 
in by Mr. Raynes. To my knowledge there 
are roughly about 300,000 gallons per day 
without storage. As I pointed out one of 
the reasons for abandoning it was the 
discovery of the Zuurbekom source. At the 
time I knew nothing as to what the rainfall 
was on that area and less as to how much 
of it came off to be stored. 

1808. Yes. Seeing that soon after the 
acquisition of Weltevreden you looked out 
for another supply it seems safe to assume 
you found Weltevreden a complete failure 
for the purposes intended?— I found 
Zuurbekom was giving a better supply. 

1809. But I am talking as to the quantity 
obtainable, and you found Weltevreden 
was not going to do ?— I found Weltevreden 
could not meet a large increase in the con- 
sumption in years to come. For example 
there was no possibility of getting two 
million gallons per day from Weltevreden, 
while there was the possibility of this 
being got from Zuurbekom. If Weltevreden 
had been constructed we should liavo had 
to go to another source ultimately. 



1810. That is what I want to get at, the 
value of Weltevreden in your opmion as a 
source of supply. In answer to a question 
put a little wnile ago you said, giving no 
reason of course, that the present price of 
water was very high.— So it is, undoubtedly. 

1811. Then it would be very much higher 
when it was at one time four times as 
much, I think 40/-.— Certainly 20/- to my 
certain knowledge. 

1811a. That I suppose would be an 
unheard of price in any large town?— I 
should think it rather an excessive price. 

1812. I am perfectly positive about the 
20/-. I suppose tlie Secretary will give 
these statistics but if 10/- is high what is 
a. charge of 40/- ?— It all depends on the 
conditions. If you have to go live miles ior 
a bucket of water you may have to [lay a 
s!ulling for it. 

1813. In answer to another question yon 
told us it was not compulsory on people to 
take water, while, as a matter of fact, they 
really had to take the water or do without. 
— ies, but it was not compulsory on them 
to take water from the Company. They 
might have sent 20 miles for water ani 
therefore the Company could not look- for 
any revenue if a ratepayer wanted to help 
himself elsewhere. 

1814. That did not apply to Doornfonteiii, 
where they had to pay for the water 
whether they used it or not?— Yes, but 1 
am speaking in a general way. 

1815. You spoke of the catchment area of 
Zuurbekom. What is the extent of it?— 
The extent of it as regards the dolomite is 
about 24 square miles but the dolomite is 
not the only catchment area because the 
slopes of the Gatsrand bring in water 
which, it is presumed, goes into the dolomite 
ultimately. Of course our surveys are not 
so very exact; but I take it we get a 
proportion of the rainfall flowing from an 
area exceeding 60 square miles. 

1816. What extent of ground do the titles 
of the Company cover at Zuurbekom ?— 
I think, 10 morgen, to the best of ray 
recollection. 

1817. Is it not quite likely that if other 
people were to put down bore-holes water 
would come up? In other places, such as 
Cypherfontein, lor instance, you are aware 
that in sinking a shaft for coal they struck 
an immense body of water, and. if bore-holes 
were put down near Zuurbekom, is there 
not a possibility of water coming up just 
as at your works?— There may be the 
possibility, but as a matter of fact, in two 
shafts at Zuurbekom we practically drew 
blanks, and got no water. 

1817a. You really cannot say you are sure 
of getting water. If you wish to increase 
the amount of five million gallons per day 
at Zuurbekom, and sink bore-holes, voii 
may draw blanks again? — Some, doubtiess; 
but I am convinced we will get a supply 
ultimately by the means stated, viz., bore- 
holes and shafts. 
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4818. (The Chmnnan,) There is one 
question arising out of your evidence. It 
is quite news to me that you drew blanks 
in sinking shafts at Zuurbekom. That does 
not seem to square with the theory of 
an underground sponge which has been 
developed here. What is your explanation, 
^geologically, of drawing a blank?— Oh, we 
did not hit off a fissure. In order to get 
the large quantity of water we have got 
we must have struck into a kind of fissure. 
When I say that we drew blanks, it was a 
question of about a quarter of a million 
gallons out of the two shafts, from surface 
percolating water. We ffot no additional 
water after going beyond 120 feet in depth. 
We got water from a superficial deposit, 
and then, not getting more water as we 
proceeded lower down, we sought for water 
further afield, sinking shafts a bit further 
olV. When we got to the bottom and put 
down bore-holes, we reached a fissure. I 
am not a believer in the talk about very 
large quantities of water said to exist in the 
dolomite, and that it is honeycombed with 
tremendous reservoirs and underground 
rivers. 

1819. You are not a believer in them ?— 
Certainly not. 

1820. Then your idea, I take itj of the 
water supply at Zuurbekom is that it is of 
the nature of a basin. or fissure? — Yes, sir. 

1821. It is not an underground flowing 
river ?— No, sir. As' far as our evidence 
goes I should be sorry to say it is an 
underground flowing river. 

18"i2. You have seen no evidence of 
current or anything of that kind ?— None 
whatever. 

1823. T understand you to say that when 
you had the shafts and then your bore-holes, 
you think it a piece of luck that you struck 
a fissure ?— Undoubtedly. 

1824. Because I had an idea that it was 
rather a nuisance than otherwise to strike 
a fissure as it meant brickwork to support 
your shafts ?— Til e fissure or whatever we 
got into is some considerable distance below 
the bottom of our shaft. 

1825. But it is a fact that in sinking- 
these shafts one of your annoyances with 
dolomite is that you may have to get 
through a cavern that would be a dilticult 
thing to pass from an engineering point of 
view ?— Oh, that would not be insuperable. 
There are, of course, portions of dolomite 
on each side of the fissure which make it 
perfectly secure. There are underground 
rivers, one at Wonderfontein, and I consider 
the Steen kopjes spring is an outlet corres- 
ponding to an underground river. There 
may be two or three for all 1 know. 

1826. That is to say a fissure expanded 
to such dimensions as practicallv to con- 
stitute a river?— Yes. At Wonderfontein 
you can walk about in the water of the 
river underground. 

1827. To increase your supply to five 
million gallons from these ten morgen at 
Zuurbekom, wliat would bo your idea of the 



total number of shafts you would require to Mr. 
put down? — I could not say how many '^- Stewart, 
shafts, but I may mention that our ten January 20, 
morgen of ground is not confined to one 1902. 
piece of ground. We may, if I am not — 
mistaken, take the ten morgen at various 
points over the farm of Zuurbekom. 

1828. On prospecting options, as it were?— 
We can take it in pieces over the farm. 

1828a. I see. — I am speaking from 
memory. 

1829. That I understand. With regard to 
the water, you don't think there is any 
possibility tbat whereas, it could go on 
indefinitely supplying one million gallons, 
you would gradually be drawing on the 
resources of the basin if you were taking 
five million gallons, and there would be an 
increasing shrinkage ? — Well, we might. 
That is why I prefer to say we do not 
expect more than five milUon gallons. We 
should be able to see that as we went on 
developing the resources. It is almost 
impossible to say definitely, but, as far as 
our preceding operations have gone, they 
prove without any question that the taking 
of 1^ million gallons per day does not 
lower tiie water level in the adjoining 
shafts. 

1830. So much I understand, but it does 
not necessarily follow from that, that if you 
take off double the quantity it would not 
affect the level? — Not necessarily. 

1831. No ' engineer would pledge his ^ 
reputation that it would not? — No, it would * 
lower the water level, only we must have 
further evidence. If we did lower tlie level, 
we might simply be drawing water from 
an increased area. Experience in England 
in underground sources shows that you 
may lower your water level and still get 
your supply. 

1832. You don't regard your supply as a 
dosed basin into which only a certain 
amount of water makes its way and it must 
be drawn upon beyond the limit of 
recuperation if you are to increase your 
supply ?~I don't follow you. 

1833. I mean to say it is possible, is it 
not, that the area wHich feeds your shafts 
is a self-contained area, and that rain water, 
which after all is your ultimate supply, 
falling outside of that area, would not 
increase the amount you would get in your 
shafts. 1 mean to say that you have*^ hot 
the whole area of the dolomite to draw 
upon ?— Undoubtedly so. 

1834. There are limits beyond which the 
rainfall does not allect you?— Yes. This is 
clearlv seen between 'Wonderfontein and 
SteenkoDJes, the water flowing north at one 
part ana south at another. 

1835. Then within the area, whatever it 
is, which supplies your water, there is a 
certain rainfall, and a certain amount that 
is soaked up by the dolomite for use ?— 
That is so. 

18,%. If you once begin to draw more 
than that amount, whatever it is, you would, 
after a time, be drawing on the reserve 
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Mr. store in the lower depths of the dolomite, 

T. stowRrt. ^ntil eventually you squeeze the thing dry. 

January 20, Is not that SO? 1 ask merely as a matter 

i9o>. ' of theory?— If your pumping power was 

— excessive, too ^reat for the quantity of 

water brought in by the rainfall for use, 

you might exhaust the supply, but in actual 

l)ractice, you stop exlendmg your works 

when you see that you have lowered the 

water level, or perhaps you watch that you 

do not lower the water level too much, so 

that the rainfall of the succeeding wet 

season would not, as it were, recuperate 

the space you had made. 

4 1837. Quite so, I see that. You stop 

pumping, but at the same time, you stop 
the supplies pf the people depending upon 
it. You limit the extent to whirh you would 
pump: You woiTld not proceed with new 
works. I mean, you would have indications 
before you put down additional works 
which might prove abortive?— In all under- 
ground water supplies you must proceed 
tentatively. 

1838. I understand.— As I indicated, 1 do 
not make any very large estimate tor the 
additioniJ amount of water. When you 
have got five millipn gallons and pumped 
for a year, and seen what the ett'ect on the 
area is, we might be prepared to say, you 
may increase your supply. 

1839. But you might be compelled to go 
further afield for another supply? — Tliat 
is so. 

1840. So that there is the element of risk 
in any scheme?— Yes, in any scheme deal- 
ing with underground sources. 

1841. In any scheme connected with the 
dolomite or water from underground?— 
That is so. 

1842. As far as you have seen, you say 
you have noticed no indications ol the 
Zuurbekom not being able to supply five 
millions indefinitely ?— That is so. 

. 1843. {Mr. Thomson,) Before Mr. Stewart 
leaves the table, I should like to state that 
a good many statistics have been given as 
to the annual consumption per head. Mr. 
Stewart has, I believe, a report of the Town 
Council of Johannesburg for the year 1895, 
in which valuable eviaence was given on 
the point. Would you like me to tell you 
what is stated there? 

{The Chairman,) I do not quite under- 
stand. Is Mr. Stewart the only repository 
of the report of the Town Council ? 

{Mr. Ihomson.) It may not come under 
the notice of the Commission. 



{The Chairman.) It is something from 
your point of view? 

{Mr. Thomson.) It is merely evidence 
wl)ich has been given. 

1844. {The Chairman.) Proceed, Mr. 
Stewart.— In a report of the Public Works 
Department Sanitary Board of 189(:i, undei* 
the heading of "Sewage Volume," it is 
stated by a Commission appointed to go into 
certain plans for sewage disposal, that "in 
order that we might have some definite data 
from which to calculate the dimensions of 
the outfall sewer, we have had to carefully 
consider what would be the average nu4[nber 
of gallons of such disc'arge per day per 
capita. We have arrived at an estimated 
average of 30 gallons per capita per diem. 
This estimate, we may say, has been arrived 
at from a calculation made of the present 
average daily consumption of water p^r 
capita^ and, from personal experience of such 
discharges from such works in European 
towns, the average of I^ gallons is foi* 
sewage proper. We strongly advise the 
exclusion of rainfall from sewers. This 
should be made a stringent regulation in 
the drainage of all properties. For the 
same reason no satisfactory arrangement 
could be devised which would allow of even 
partial admittance of rain water, and for 
obvious reasons with regard to initial cost 
of works, climatic conditions, and other 
sanitary objections, the total exclusion 
of surface rain water must be rigidly 
enforced." 

1845. Whom is that signed by?— By Mr. 
G. R. Andrews, C.V;., late Town Surveyor. 
Bournemouth, and Borough Engineer of 
Brighton, Mr. J. Fletcher, A.M.I C.E., Borough 
Engineer, Durban, Natal, and H. C. Werner, 
C.E., Consulting Engineer, Johannesburg. 



The (Commission adjourned for Lwnchcon. 



On Resuming, 
(The Chairman.) Is Mr. Raynes here? 

{Mr. Thomson.) Mr. Raynes will be here 
in a minute. He had to go to Doornfon- 
tein. Mr. O'Reilly is here. 

{Tlie Chamimn.) Then we will take Mi'. 
O'Reilly. 

{Mr. Lance.) I see Mr. Raynes has just 
come in, sir, and I would rather take him 
first. 



Mr. Thomas Raynes, called and further examined: 

Mr. 1846. {Mr. Lance.) I think vou said yon 1850. And do you give the same definition 

Tho8. Raynes agreed with the evidence of Mr. Stewart? — of domestic i)uri)oses as he does .^—Entirely. 

Jannvry 20, ^^' 1851. These statistics* uJ" yours have been 

1902. 1847. And do you share f)is views as verv carefnllv compiled, have thev not?— 1 

regards economising water .'—Undoubtedly. think so. 

1848. And you consider his estimate of the 
requirements is sufficient? — Ample. 

1849. That is 20 to 25 gallons?— Yes, for 

domestic purposes.. » ^ee Appendix G. 3. 



1852. They deal, 
averages?— Yes. 



don't they, with 



Digitized by 



Google 



\VrrWATEUSHANl) WATER SUri>LY COMMISSION. 



lli 



1853. You don't give your maximum and 
minimum ?— No, but it could be supplied. 

1854. Why do you give us the half-years 
always Irom 1st jfanuary to 30th June and 
1st July to 31st December ?— Because the 30th 
June is the end oi" our financial year. 

1855. But that does not alVect statistics of 
this sort?— Not in the least. 

1856. Wliat I want to get at is this. By 
giving statistics in this form you get the 
wet season partially in the one half and 
partially in the other ?— Yes. 

1857. Why do you not give us the 
statistics from 1st Ai^ril to 30th September 
and then from 1st October to 31st March? 
—Because we keep our statistics in that 
form and it is more convenient lor some 
purposes. 

1858. It is more convenient, but if you 
did give them on the dates I suggest you 
would have had a maximum and a minimum, 
would you not?— Undoubtedly. 

1859. There is just one week where you 
have given us a maximum. That was in 
October, 1898?— Yes. 

1860. You told us then you pumped 13 
million gallons in one week, from 22nd 
October to 29th October, 1898?— Yes. 

1861. So that you then supplied nearly 
two million gallons per day? — Yes. 

1862. And that on your statement showing 
the population you supplied at 30,000 meant 
(i6 gallons per head for the week ?— Yes, 
but fully half we supplied to the mines. 

1863. On, is that so?— Yes, for mining 
purposes only. 

1864. Do you show that?— I do not. I 
state the amount supplied during a certain 
half-year. 

1865. Your statement is that that is what 
was distributed to the town. Do you wdsh 
to correct that ?— 1 simply say the highest 
week's consumption. I include the whole 
district in the town. 

18(56. You include the mines in the town ? 
—Certainly. They are supplied through the 
town mains. 

1867. Then* you can tell us how much in 
that one week you supplied to the mines?— 
No, I do not have it before me at present. 
I can get it if you like. 

1868. At that time, Mr. Raynes, in October, 
1898, is it not a fact that you were short of 
water ?— Oh, no, we were not. 

1860. Were you not calling on house- 
holders to be' economical in 1898 ?— We 
were not. 

1870. Were you not telling them not to 
use water on gardens ?—Certamly not. 

1871. Is there not a big difference between 
the minimum and the maximum?— Yes, verv 
large. 

1872. Your average supply under normal 
conditions before the war was a))proximately 
one million gallons per day .'—Not quite. It 
was nearlv a million. 



1873. 1 thought your statement showed Mr. 
this?— On two occasions it rose to one ^^^^j^^"*'* 

million. January 20, 

1874. Can we say a million a day has been ^^ 
the maximum?— You can say one-and-a- 
quarter millions has been the maximum. 

1875. That would give ior 30,000 people 
40 gallons per head, would it not .'—Always 
excepting tne mines. 

187(). Yes, The quantity you supply to 
the mines is not very considerable ?— At that 
period it was veiy large. 

1877. Cannot you give us what your 
maximum has been to town without the 
mines ? — 1 think I can. At that particular* 
time the maximum supply to the town was 
802,000 per day. 

1878. What time are you speaking of?— 
At the time when we supplied 1| millions. 

1879. When was that ?— During the half 
year from July to December, 1899. 

1880. Then you mean to say that the 
maximum you have ever sup|)iied to the 
town, apart from the mines, is 800,000 
odd ?— Thereabouts. 

1881. Well then with the mines vou have 
been supplying something about 30 gallons 
per head : — Yes. 

1882. And that is in excess of what you 
consider necessary ? — Decidedly. 

1883. You think waste is going on at 
present?— I am quite sure of it. 

1884. Besides the water you are supplying 
there is a very large quantity of water in 
this town obtained from other sources, 
from wells and tanks, is there not? — I 
should not say a very large quantity— a 
certain amount. 

1885. You told us you are only supplying 
30,000 people, ^^^lere do the rest of the 
people get their water from? — It is not 
within my knowledge. 

1886. No, but is it not as a matter of 
fact within your knowledge that there are 
a great many tanks and wells? — Certainly. 

1887. So that your supply does not any- 
thing like represent the total supply to the 
town?— No, but I should say it represents 
a very large majority. 

1888. Do you think ;^,000 people are the 
majority of the inhabitants? — Yes, I do. 

1889. Taking white and black ?— No, not the 
black. The blacks employed in households 
only are included. 

1890. Well, then, what do you put the 
population of the town at under normal 
conditions? — I don't attempt an estimate. 

1891. You do in as far as you say that you 
think you are supplying the majority?— 
Well then I stick to the broad statement. 

1892. In 1896 your connection with the 
Company commenced, did it not? — Yes. 

1893. You were then short of water, were 
you not?— Yes. 

1894. Did you, when you came, have access 
to any prior reports of the Resident 
Engineer?— No, I had nothing whatever to 
go upon. 
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Mr. 1895. You did not see a report from the 

•nios-Raynes Engineer in 1893?— No. 

Jan^ 20, 1896. When you came in 189(i, there was 

1902. considerable sHortiige. Did you take any 

— steps to meet that?— Steps were already 

being taken when I came. 

1896. That was in connection with Welte- 
vreden?— Yes, and Zuurbekom. 

1898. The Weltevreden was prior to 
Zuurbekom?— That is so. 

1890. What supply did you succeed in 
getting from Weltevreden?— The supply 
varied from a quarter of a million to half 
a million gallons. 

1900. Can you give us any idea of what 
the expenditure was on Weltevreden ?— No, 
I know nothing about that. 

1901. Weltevreden did not materially help 
you?— It kept us alive. 

1902. From 1896 up to the time that 
Zuurbekom was brought in, there was 
considerable shortage, was there not?— At 
times, yes. 

1903. Was it not the case that in everv 
dry season you were very short?— Well, 
every dry season only represented 1897-1898 
in my experience. 

1904. Were you not short then?— We 
were short in 1897. 

1905. And you still say you were not 
short in the dry season of 1898?— We were 
not short. 

1906. What led to the ordering of the 
extra plant for Zuurbekom ?— Measures of 
expediency, I should say. I think that is a 
question entirely for the Board. 

1907. Well, but you were Manager?— Oh, 
I had nothing whatever to do with 
Zuurbekom. 

1908. Cannot you answer the question?— 
No, I cannot, 

1909. Do you know anytliing about tlie 
prices charged for water ?— Yes. 

1910. Can you tell us what was charged 
when you came here ?— Ordinary supplies, 
10s. per thousand. 

1941. Oh, the same as at present?— Yes. 

1912. Don't you think the consumption of 
water would be increased if the price were 
reduced ?— That is very doubtful. 1 think not, 
under the circumstances. Any individual 
will use all the water he requires. 

1913. Although he has to pay 10s. per 
tliousand gallons?— Yes, or even more. 

1914 You tliink that is npt a prohibitive 
price? — No. 

1915. Do you think there will be any 
larger consumption per head when there 
is a larger population?— 1 see no reason 
to anticipate it. 

1916. You have seen the statistics placed 
before the Commission on that subject?— 
Yes, 

1917. You don't agree with them ?— Not 
at all. 

{The Chairman.) What statistics? 



{Mr. Lance.) I mean those of American 
towns. 

(Witness,) I mav say on that point that 
the experience of one very large town in 
America goes to prove the V-ontrary. 

1918. {The Chairman,) What town was 
that?— The town I refer to is Fall River, 
where the consum[)tion in 25 years with 
6,000 leads to start with was 80 odd gallons 
per day per head, and in 25 years it went 
up to '98,000 leads with a consumption of 
35 gallons per head. 

1919. {Mr. Lance.) What was the class oi' 
population of that town, were they not a 
large labouring and mechanical class?— I do 
not know. 

1920. Do you know anything of the nature 
of t\\e population of that town?— No. 

1921. In your returns you show the 
capacitv of the reservoirs; you give No. 3 
as having the largest capacity ?— Yes. 

1922. Which is that? Is that one in New 
Doornfontein?— Yes, the higher one. 

1923. On tlie northern side of tlie 
'railway, that is tlie largest reservoir you 

have?— Yes. 

1924. Does surface water flow into that ?— 
Nothing flows into it at present. It is not 
in use. 

1925. Oh! then the largest reservoir yon 
have is not in use?— It is not necessary. 

1926. But as a matter of fact the surface 
water has been flowing into it?— Well it 
may have in the course of history. 

1927. I mean latelv. Do vou exclude 
surface water from it?— It is absolutely out 
of use in every respect. Nothing can flow 
into it. 

4928. I think your returns show you are 
pumping more water than is distributed?— 
That is very natural. 

1929. What becomes of it?— The water is 
pumped a good many times over in many 
mstances. 

1930. {The Chairman.) T did not quite 
catch your meaning?— The water is pumped 
over more than once, sir. 

1931. The same water?— Yes. 

1932. The same water; how does this 
come about?— In tlie first place we lift it 
from Zuurbekom to Paarlshoop, and then 
from Paarlshoop to town. 

1933. Then your pumping returns aie 
practically double the actual quantity of 
water that goes into town?— In many cases. 

1934. I do not understand that. It leaks 
[ suppose?— There is a certain amount of 
loss on the road. 

1935. Are you quite clear about that? 
Do you really mean to say that the gross 
return of water pumped, which you give, 
was a return in respect of lirst pumping 
from Zuurbekom to Paarlshoop, and then 
another return from Paarlshoop to town 
without discrimination?— I do not think i 
have given any pumping returns. 
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1936. Then it only means half of your 
pumping return, because you pump water 
twice?— 1 think you will find, sir, I have 
given the distribution. 

1937. It was your last answer that rather 
upset me ?— I am only answering Mr. Lance's 
(juestion. 

1938. I think your return is headed "yield 
at stations ?"— Yes, one of them. 

1939. Do 1 understand, if you had given 
any figures about pumping, they would 
have had to be divided by two to give the 
amount of water distributed ! — Roughly 
speaking, yes. 

(The Chairntan.) I see. 

1940. (Mr. Lance.) You say you dilTcr from 
Mr. Andrews on amount required for street 
watering? — Yes. 

1941. Y^ou think a good deal less is 
required than is stated in his evidence ?— 
Yes. ^ 

iV^i'i. Youi- experience, as regards street 
watering, has been gained in England ?— 
Yes. 

1943. Where a good deal less is required 
than in this climate?— Yes. 

1944. You have quoted the instance of 
Paris, and you say that ought to be taken as 
a basis?— I mean the principle of so much 
per square yard, and not so many gallons 
per head. 

1945. Did you say that amount ought to 
be sufficient ?— In my opinion it is. 

1946. So tliat the amount you state for 
street watering here is the same amount as 
is used for street watering in Paris ?—Y^es, 
where, I understand, they water the streets 
very liberally. 

1947. There are a great many more days 
on which rain falls in Paris than here, are 
there not?— Probably. 

1948. Then you mean water is wasted on 
street watering in Paris?— No, I would not 
say so. 

1949. Then does it not follow that more 
should be used here in tlie course of a year ? 
—To a certain extent. 

1950. Can you give us some idea of how 
much?— No, 1 do not profess to be an 
authority on the subject. 

1951. Well, you do by criticising our 
figures J— I consider two gallons per head 
would be quite sufficient to use. 

1952. Yes, but that two gallons |:)er head 
represents the same amount of water put on 
the streets in Paris ?~Thereabouts. 

1953. So that we can draw our own 
conclusions as to the value of it. Your 
Company is an Kstate as well as a Water- 
works Comnany, or has been ?-— That is a 
matter of which I have no cognisance of. 

1954. You are the Manager?— Pardon me, 
1 am aware of the fact. It is, however, an 
Estate Company as well as Waterworks. 

1955. As a matter of fact you are Manager 
of the Company, are you not?— 1 am 
Manager of the Waterworks. 



1956. And vou know nothing about the Mr. 
Estate ?— Nothing wliatevor. Thoa. Raynes 

1957. We had quotations this morning as January 20, 
to the quantity of sewage discharge. Is that ^^^*^ - 
correct? I think it was stated that dO 
gallons per head was a fair amount to take 

as the discharge ol' a city?— I have not 
gone into the matter for the present 
occasion and 'cannot answer your question. 

1958. You were talking of Paris just now. 
Do you know the total consumption per 
head" there ?— I believe about 30 gallons. 

1959. Is it not 65 ?— 1 cannot speak from 
knowledge. 

1960. Then you do not know .' — No. 

19()1. You s{>eak in your returns of 
certain districts being ' closely populated. 
Do you know how many there are per acre 
in those districts ?— No," I have not worked 
it out. 

1962. Do you think the definition is a 
correct one ?— When I say closely populated 
1 refer to stands being more or less taken 
up and built upon. 

1963. Yes; you mean relatively. The 
present mains ^ you have in town, Mr. 
naynes, would they be sufficient for an 
enlarged supply?— Not a very large extra 
supply. 

19(>4. They have been in the ground for a 
good many years?— Yes. 

1965. And they were intended for even a 
smaller supply than you are giving now ?— 
Yes. 

1966. So that if any new supply of a 
large amount of water existed tne present 
mains would hardly come in at all?— The 
service mains, those of which the leads 
are taken, generally speaking, are about 
sul'licient, but it would be necessary to lay 
down fresh trunk mains. 

1967. Of course, you are well acquainted 
with the Zuurbekom works. Can you tell 
us which shaft your engine-house is on?-^ 
The engine-house is on No. 1. 

1068. Is that shaft yielding most water?— 
Not at present. 

19()9. Did it yield most at anv time?— 

No. 

1970. Can you tell us why the engine- 
house was put' there? — No. I think this is 
a question for the Consulting Engineer to 
answer. 

1971. Yes, but the Consulting Engineer 
generally refers us to you?— I have already 
explained that I have" nothing to do with 
the Zuurbekom works other than managing 
them. 

1972. Do you know how the pumping 
aifects the level of the water in the wells?— 
Oh, yes. 

1973. I think we have had that before. 
Have you any idea ot tlie cost of this new 
enghie-house ? — No, that does not come 
within my province -at all. 

1974. Do you know the indicated horse- 
power there now?— Roughly speaking, 
about 100. 
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Mi. 1975. About 100 what .'— Hovse-power. 

I'll US. lluyiies 

— {Mr, Thaynson.) Surely this is a matter 

^"'^"Sno ^^* ^^^^ would come before an Expro|)riation 
Commission ? 

('Hie Chainnun,) What, the actual horse- 
power ? It seems a very harmless question. 
1 doubt whether we shall ever get to 
expropriation. 

(Mr. Thomso7i.) But that is the tendency 
of the question. 

(Mr, Ijince,) All through we have been 
going into the (|uestion of the cost of works, 
and so on. 

(The Chamnan,) 1 do not think anything 
of this kind depends on expropriation, ana 
Mr. Lance has to siitisty his curiosity with 
Mr. Raynes, as you decided not to take 
advantage of the opportunity of putting one 
of the Directors into the witness-box. 

197f). {Mr, Lance to witness.) Can you give 
us any particulars as to the terms on 
which you hold the land at Zuurbekom, as 
to those 12 morgen. How is it distributed ? 

—No. 

1977. You cannot; and 1 suppose you 
can give us no information as to why the 
Company in the past has not met the 
requirements of the town t — I do not 
commit myself as to the actions of the 
Company in any way in the past. 

1978. (The Chairmaii,) Do you get all 
your water now from Zuurbekom?— 
Practically. 

1979. What do you mean by practically ? 
— The great majority of it comes from 
Zuurbekom, but in case of shortage we 
have to make up the difference from the 
stations in town. 

1980. I want you to explain what are the 
stations in town. Does that mean Doorn- 
fontein ?— Yes, it is all in Doornfontein. It 
consists of a well and two bore-holes. 

.1981. I do not know whether you care to 
answer my next Question, viz.: What kind 
of water is it tnat comes from Doorn- 
fontein, is it surface water ?— It comes from 
below the bottom in each case. 

1982. What proportion do you suppose you 
take from that?— A very sinall proportion 
indeed. I should say not more than 10 per 
cent. 

1983. On an average throughout the 
year?— I should think so. 

1984. I. sup[)Ose there never is a year 
that you do not have to draw on that 
water?— No. 

1985. Although, as a matter of fact, I think 
from what came under our notice your 
pumps at Zuurbekom are going in a very 
easy manner just now ? — Yes. 

1980. They could easily be screwed up a 
bit?— Yes. 

1987. You do take water from Doornfon- 
tein?— Yes. 

1988. You think about 10 per cent. I 
wish you to explain one of these figures to 
me. In your returns of pumping and 



distribution lor 1900, for instapce, you have 
got nearly 800 million gallons pumped — 
794 to be correct— and your distribution 
was 202 millions. So that is less than a 
third of what was pumped. I want to 
know how you make up the gallons pumped. 
Is it by adding up the work done by every 
engine?— Yes. 

1989. That of course would explain 
matters ?— It depends liow many subsiaiary 
stations have been in use. 

1990. Then the average pumping means 
nothing ?— No. 

1991. It only shows tlie engineer what 
has been done ?— Yes. 

1992. And what we go on is the number 
of. gallons distributed ?— Yes. 

1992a. Would that mean actually distri- 
buted to the consumers and charged for, or 
distributed from the mouth of the pump ?— 
Krom tiie mouth of the pump. 

1993. And it would include wastage?— Yes. 

1994. Why I ask is, that from the table* 
it would appear that the Zuurbekom water 
sent to .lohannesburg in 1900 was about 221 
million gallons, wliereas the distribution 
amounted to 262 millions, and I see now 
you explain that the diiTerence is drawn 
from Doornfontein. These town stations, as 
you call them in your first return, Nos. 1, 
2, 3, 4, and 5, are they all at Doornfontein, 
because 1 don't understand your system? — 
No. 1 is situated in the corner of the poort 
next Doornfontein. 

1995. Drawing water from all sources? — 
No, there is a spring there which we regu- 
larly measure. 

1996. Is there ti lifting pump ?— There is a 
pump, but it is not in use. 

1997. You have two steam pumps there 
you say. 

(Mr. Thomson.) Mr. Chairman, if you will 
allow me, this diagram^ will show you all 
the town stations. 

1998. {The Chairman.) These are the 
reservoirs, and I was asking about pumps. I 
think I will get Mr. Raynes to answer my 
question. You have got that table I am 
referring to, Mr. Raynes ?— Yes. 

1999. As to No. 1 ?— These pumps are for 
the purpose, when necessary, of lifting the 
water from No. 1 reservoir to the high 
service reservoir. We do not use them 
except on emergency. 

2000. Quite so, and you don't use them 
except on emergencv. Then as to No. 2 ?— 
This is the Doornfontein w^ell from which 
we pump to No. 1, and from No. 1 it is 
distributed to the town. 

2001. Then No. 3?— The same applies. It 
is also in Doornfontein. 

2002. No. 4?— It is adja.cent to No. X. 

2003. No. 5 ?— This is the station down 
the Uezuidenhout Valley, about three miles 
distant, but not in use at the present time. 

* See Appendix G. 3. 
t Not printed. 
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t2004. That is what you use lor the Bezui- 
denhout water when j ou do get it .'—Yes. 

'2005. Then these are not really of much 
importance ?— Xo. 

2000. (Mr, Quinn.) Will you please look 
at the table* giving the vield on stations i'or 
the six months ending Jiily, 1897. You have 
all the stations there. In eacli of these cases 
does the ^ame thing ai)pl>' you spoke of 
some time ago I Is this water twice pumt)ed 
or are these iigures the exact amount of 
water?— That was the amount of water 
available. 

2007. Was this water taken on the days 
mentioned ?— Portion of it— the greater por- 
tion of it. 

2008. Because, by adding up the figures 
on that sheet giving the daily supply for 
the next twelve months we get an average 
of over one million gallons i)er day and, 
turning to another* table for the same year, 
viz.: 4897, we get a dailv consumption of 
804,000 ?— That was only the available water. 
A portion of -that we had to send away to 
the compensation at Weltevreden. 

2009. If it had said "available" it would 
have been different?— Yield is the amount 
available. 

2aiO. What sort of water did you find in 
use when you took over ?— Indifferent. 

2011. Do YOU know, Mr. Raynes, or has 
it ever come to your knowledge since coming 
into the service that the Weltevreden Works 
pumping stations, Nos. 1, 2 and 3, were 
condemned in 4893 by the Engineer to the 
Waterworks ?— I have no access to anv ot 
his reports. 

2012. But in your opinion don't you think 
the danger of surface water getting into 
these reservoirs made fhem undesirable as 
storage places for water for human con- 
sumption ?— I should not recommend them. 

2013. Nevertheless they were used until 
4898, 1 think?- Well, hardly, the only one 
reservoir used continuously or even at inter- 
vals was No. 4, into which we pumped good 
water kept for storage. 

2014. A little while ago you said that when 
you came here you found the charge per 
thousand gallons was 10s. .^— Yes. 

2015. What was the minimum charge 
then?— I believe as low asOd. per hundred. 

2016. What was the minimum rate to 
householders ?— 22s. 

2017. So that in those days every one was 
forced to uay at least 22s. Od. if they had 
water at all, whether they used 2,000 gallons 
or 200?— With a discount, yes. 

2018. I mean with a discount. That was so ? 
— Yes. 

'i019. Later it was altered, and you made 
the minimum charge 10s. ?— Yes. 

2020. But for a long time the poorer 
class, taking something like 1,000 gallons 
per month, were compelled to pav in every 
case a minimum charge of i^l'' with the 
meter rent ?— Yes, but they were entitled 
to use 2,000 gallons. 



2021. They could have used 10,000 if they Mr. 
ved ? — Yes. ''''o^ Ra 



Raynes 



* See Appendix Q. 3. 



2022. But whether they used 1,000 or January 20. 
2,000 they had to pay lor 2.000 for a long i^>02. 
time?— Yes. 

2023. Is it within your knowledge that 
that was the c-ause of' a great deal of dis- v 
content in town ?— Possibly. 

2024. The papers were full of letters 
about this very thing?— Yes. 

2025. (Mr, Brakhan,) As to the water 
which has been supplied to the mines, is 
that water from Zuurbekom or from other 
stations?— A large proportion of it is sup- 
l)lied from Zuurbekom. 

2020. Partly from Zuurbekom and these 
reservoirs in the Doornfontein Valley?— 
Yes. 

2027. Has any complaint reached you in 
regard to the quality of Zuurbekom water 
for boiler purposes? — None whatever. 

2028. And from what you have heard 
there is no objection to dolomite water being 
used in boilers? — No; from my own ex- 
perience, it is excellent water for boilers. 

2029. {Mr. SL John Carr.) You stated that 
about 10 per cent, of the water pumped 
from the Bezuidenhout Valley is pumped 
up to the reservoir for distribution in town. 
Is that mixed with Zuurbekom water? — 
Yes. 

2030. And you say this pumping only 
takes place when there is a shortage from 
Zuurbekom ? — Yes. 

2031. Can you say how this shortage 
arises? — Well, I cannot exactly, but the 
amount used varies from day to day, some- 
times very wddely. 

2032. I understood that the capacity of 
the existing pump service at Zuurbekom 
was one million gallons per day?~^Yes. 

2033. And the (Consumption does not ex- 
ceed one million ? — Yes ; but you must 
remember we are executing works out 
there, and it is not always possible to pump 
our total. 

2034. It arises then on account of these 
works being carried on?— Yes. 

2035. Then you stated with regard to the 
price at present bein§ charged that you did 
not consider it proliibtive. You have had 
experience of the prices charged elsewhere ? 
—Oh, yes. 

2030. Do you think thsre is any other 
place you can mention where the price is 
so high ?— Not to my knowledge, 

2037. (Mr. Rouliot) Mr. Raynes, there is 
only one point on which I should like to 
be pei'fectly clear. It has been stated that 
you have either erected or have in course 
of erection at Zuurbekom two engines each 
capable of delivering one million gallons 
per day. Now is that delivered in Johannes- 
burg ? — Yes. 

2038. So that the pumping capacity on 
the two engines is slightly superior to one 
million gallons each per day ?— The pumping 
capacity of tlie two engines is equal to two 
million gallons. 
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Mr. 2039. Yes, but is it two millions delivered 

Tiios. Rayncs [^ Johannesburg ?— At the present time, no. 

January 2u, 2040. But they are intended to deliver 
]^- two millions in Johannesburg and therefore 
the pumping capacity at Zuurbekom is 
slightly more than two millions? — Yes. 

^ 2041. What is about the proportion do 
you think? — I should not like to state that 
off hand, however it it slightly bigger. 

20i2. The only point I wanted to make 
clear was whether these two millions 
were two millions delivered in Johannes- 
burg ?— They would be if we had the water. 

2043. If you had the water i — 1 mean to 
say if the works were in such a condition 
that we could take the water. 

2044. Then according to the figures sub- 
mitted to us it is contemplated that ulti- 
mately you might increase your pumping 
plant so as to deliver up to five million 
gallons in Johannesburg. Would your pre- 
sent mains carry that amount of waters- 
It is not intended they should. It is intended 
to lay down a secondary main in order to 
enable us to do so. 

2045. I mean for distribution in the town ? 
—Oh, no, certainly not. 

2046. So that you would only have to re- 
lay the mains?— A certain portion only. 

2047. And for two millions?— It would 
doubtless be advisable to enlarge some. 

2046. You said a great proportion ?— Oh, 
no, a very small proportion. 

2049. At what would you put it down?— 
I should not like to say 'without going into 
the matter, but quite a small proj)ortion. 

2050. (Mr. KUzinge7\) Did I understand 
you to say street watering is done here in 
the same way as it is d(me in Paris ?— No. 

2051. There was some comparison with 
regard to street watering made by you 
between Paris and Johannesburg? — I cited 
Paris merely as an exami)le as to how mucli 

. was necessary. 

2052. And at what figures did you arrive ? 
—I arrived at about two gallons per head. 

2053. And what is the proportion used for 
street watering in Johannesburg in the past 
per head or at the present time?— I have 
not worked that out but it is very small. 

2054. Very small?— Yes. 

2055. Did you not say it was on the same 
rate per head as in Paris ? — Oh, no. 

2050. Then what was the comparison you 
did establish between Johannesburg and 
Paris? — That somewhere about the amount 
used in Paris would be sullicient for 
Johannesburg. 

2057. It would be sufficient, but at the 
present moment it is not anything like the 
same?— No, nothing like it. 

2058. You said in your .statement at the 
last meeting that at the j) resent moment 
outside of Zuurbekom you could supply 
half a million gallons per day ?— Yes, when 
the occasion arises. 



2059. May I ask where that comes from? 
—It comes from Doornfontein stations and 
Weltevreden. 

2060. Would you at all times be able to 
pumj) that quantity from these two sources 
if the necessity arose? — Generally speaking 
we would. 

2061. You do not anti(*ipate the occasion 
will arise.'— No. 

2062. {The Chairman.) Just one question to 
clear up what I asked you before, as to 
this mixture ofDoornfontein and Zuurbekom 
water. How does it actually take place, in 
the high service reservoir?— No, m No, 1 
reservoir. 

206;i That is halfway up the hill ?— Yes. 

2064. I see. If you notice your reservoirs 
going down very rapidly, do you then put 
in Doornfontein water? How do you actually 
decide?— We decide by the state of the high 
service reservoir. 

2005. What happens under normal con- 
ditions, I suppose, is, that the pumps from 
Zuurbekom keep it practically full? — We 
keep it at an ordinary level and by the 
state of that level either higher or lower we 
know how much is being used, or rather 
the rate of consumption. 

2066. It is being watched all dp>y long? — 
Certainly. 

2067. And then this Paarlshoop, it is 
simply a pumping station on the way. If 
you rind tne high reservoir going down too 
'much, what happens '? Does the pump always 
keep going at Doornfontein?— Oh no, not 
always but pretty frequently. 

2068. Did you ever have any bacteriological 
analysis made of your Doornfontein water ? — 
Oh, yes, by Dr. I.evy, and the result was 
very favourable. 

2069. How often did ycu have it done? — 
At no stated periods. 

2069a. Not once a week ? — No; 

2070. Does the Medical OlVuter for Health 
in Johannesburg take samples? — He used 
to. 

2071. Y^3u don't know if he does so now ? — 
No, I know nothing of his movements. 

2072. When was your last analysis taken ? — 
In 1898. 

2073. As far as you are concerned y(Mi 
have not taken one since .^— No. 

(The Chainnan.) Thank you. 

(Mr. Thomson.) Before going on with Mr. 
O^Reilly^s evidence, Mr. Stewart has prepared 
for the information of the Commission a 
diagram* showing the monthly rainfall since 
18Gf) at three dillerent stations. 

(The Chairmayi.) Thank you, we shall bo 
very glad to have it. 

(Mr. Thomson.) It is information contained 
in his statement but it will be easier to 
follow the diagram. 

(The Chairman.) I see, thank you. 

• Not printed. 
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Mr. James Paul O'Reilly,, called and further examined: 



(Afr. Thamson.) Mr. O'Reilly has prepared 
a statement which he can put in later* on. 

{The Chairman,) I think it would be better 
to i)ut it in now. Is it wliat we already 
have, or another one? 

(Afr. Thomson ) It is giving the information 
asked for. 

(The Chairman.) Can I see it, as I wish 
to see wliether it should be read out or 
not. 

(The Statement was handed in.) 

(The Chairman,) Perhans you would like 
to read that statement, Mr. O'Reilly ? 

(Mr. Lance.) I take it the Commission 
will be furnished with a ropy of this. 

(Afr. Thomson.) Yes. * 

Mr. O'Reilly read the statement as 
follows :— 



Extract from the Minutes of a n tee ling of 
IHrecUyrs of the Johannesburg Water- 
works Estate & Enoploration Company^ 
Limited, held at Johannesburg on the 
18th January^ 1902:— 

The statement submitted for the signature 
of the Secretary and to be handed to tlie 
Water Supply Commission in accordance 
with the request of the Chairman of the 
Commission for a statement showing 
the price at which water is supplied to 
the public, having been read, it was 
resolved that the same be approved, that the 
Secretary be authorised to sign the same, 
and that it be handed to the Commission at 
its next sitting. 

Johannesburg, 18th January, 4902. 

For the Johannesburg Waterworks Estate 
and Exploration Company, Limited, 

(Signed) J. P. O'REILLY, 

Secretary. 

With reference to the request of the 
Commission to be supplied with a state- 
ment showing the charges made by the 
Waterworks Company for the supply of 
water to Johannesburg, I am directed by 
the Board to hand in the accompanying 
statement, giving the scale of charges for 
water supphed to the inhabitants of Johan- 
nesburg, by meter, since the formation of 
the Company, from which statement it will 
be seen that as the supply of water has 
increased the prices charged have .been con- 
siderably reduced. 

Owing to the fact that tlie charges for 
water supplied are only recoverable from 
the actual consucaer, and are not chargeable 
against the property in respect of which it 
is used, and owing to the large floating 
population of Johannesburg, the revenue 
from the supply of water is considerably 
reduced, and the charges, thorelbi'c, cannot 
be considered as excessive. 



To show this, I annex a statement giving ^[y- 
the amount of dividends paid by th^ (^om- ^•^•^'''*^^^ 
pany since 1889, from which it will be seen jauuury 20, 
that the return to shareholders upon their 1002. 
capital is not adequate in a place like 
JonannesTburg, especially when taken in 
comparison with other investments in the 
place. It should also be borne in mind 
that the })resent demands of Johannesburg 
for watar do not amount to. 1,000,000 
gallons per day although the Company is 
in a position at present to siipj)ly double 
that quantity, and will very shortly be able 
to double that again, from Zuurbekoui 
alone— a large amount of capital having 
been expended on Capital Account for tlie 
purpose of providing the increased Supply. 

Tne Company has I'eached that stage at 
which the shareholders expect to reap the 
fruit of their labours by receiving increased 
dividends upon their outlay, and it will 
also be possible for the Company to mak(^ 
reductions in the charges for water supply 
if the Quantity consumed is consideraoly 
increased. If the quantity taken by th(^ 
town is not less than 2,000,000 gallons [)er 
day, the Company would be prepared to 
supply the same at considerably reduced 
rates per thousand gallons ; and if not less 
than 4,000,000 gallons are taken, the Com- 
pany, would be prepared to supply the 
same at a still lower rate. 

If the Town Council in future is pre|)ared 
to take water in bulk from the Company in 
quantities of from 10 to 15 million gallons a 
day, the Company will supply it under 
2s. 6d. per 4,000 gallons; of course, sulli- 
cient time to construct the neces.sary w'orks 
to be given, and subject to provision being 
made for the rights of riparian owners by 
legislation. 

The Company is prepared to find all 
moneys required for the execution of above 
extension of their works, without any 
Government guarantee of interest on deben- 
tures. 



Johannesburg Waterwoui;s, Estate and 
Exploration Company, Ltd. 



Charges foi^ Water by Meter since tlie for- 
mation of the Company. 



1889—1892. 1/6 per 100 gallons for any 
quantity, plus 5;'- monthly 
meter rent. 

1893—1895. 1/0 per 100 gallons, plus 5,- 
monthly meter rent. Mini- 
mum 35/-. 

1896—1897. 1/- per 100 gallons and 5/- 
meter rent for any (luantity 
up to 5,000 gallons. Over 
5,000 gallons, lOd. per 100 
gallons. 100,0(X) gallons and 
over, lOd. per 100 tor first 
100,000 gallons, 8d. for second 
or part thereof, and 6d. jjcr 
100 for all over 200,000 gal- 
lons. Minimum £i : 5/-. 
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-1899. 1/- per 100 gallons and L> - 
meter rental monthly 1'oj' all 
n\) to 5,000 gallons. Quanti- 
ties above 5,000 at same 
rates as 1 890-1897. Minimum 
I'i : 2/-. 

1/- per 100 gallons, ' plus !2;0 
monthly meter rent lor all 
up to 5,000 gallons. Quanti- 
ties over 5,000 gallons at 
same rates as 1896-1899. 
Minimum 42/6.* 

Water for Municipal purposes 
3/6 pel- 4,000 gallons, and for 
AIunicij)al Fountain 2/6 per 
4,000 gallons. Water sup- 
])lied to Government and 
Military, 5/- per 1,000 gallons. 



ANNEsnuK(; Watkr WORKS Company. 



Dividends Paid. 



ot li per cent. Febi'u- 
ary, 4889 

of 5 per cent, Sei)tem- 
ber, 48»1 

of 5 per cent, August 

4892 
of 6 per cent, Sep- 
tember, 4893 . 

of 6| per cent., Sep- 
tember, 4894 . 

of 7^ per cent, August, 

of 7 J ner cent, August, 

of 74 per cent July, 

-18#7 . . . 

of 7i per cent, June, 

4898 
D of 5 i)er cent, June, 
4899 



4^ s. d. 

40,022 8 6 

9,250 

40,000 

45,000 

45,625 

48,742 40 

37,500 

37,492 40 

37,500 

30,000 

f 224,132 8 6 



i. (Mr, Lance,) Mr. O'Reilly, you have 
Seretary^f the Company for a long 
i, have you not? — Yes. 

T). Since when ?— Since 1890. 

5. And the Company has until quite 

tly been an Estate Company as well 

Waterworks Company .^— Yes, until 

7. Was it in 4896 that. the Estate was 
erred ?— Yes. 

^. Throughout the time that you have 
Secretary, or at all events until Zuur- 
1 came in. you know there was a 
lerable shortage !—] know there were 
laints. 

3. You know there were a great number 
nplaints .'—Yes. Prior to Zuurbekom 
were complaints. 

nut. of 10 per cent, off accounts of over £1 
•ling for water supply, if paid within seven days 
jr account has been rendered. 



, 2080. Complaints were filed both as to Mm* 
quantity and the quality of the water, were 
tliere not ! — At times, > es. 

2081. Can you give us any idea or any 
reason why the Company for that long 
period did not remedy matters by getting 
a permanent supply.' — The matter w^as 
always before the Directors of the Company. 
The Directors at the time engaged the host 
engineers they could procure in the country 
and acted upon their advice from time to 
time, as far as 1 know. ^ 

2082. Oh ! They a(;ted on engineers' advici.' 
did they? — Yes. They were alwavs advised 
by engineers. 

2083. Did you know, Mr. O'Reilly, that 
in 4803 there was a report from the enginecM- 
pointing out that it was absolutely necessary 
to get a new supply of water ?— In 1803, it 
is quite possible. 

2084. Did the Company art on that .'—Oh 
yes. In order to secure an adequate supj)ly 
tor a town like Johannesburg, it takes a 
considerable time. The country would have 
to be examined all about Johannesburg, and 
it would take some years before you could 
get a proper supply. 

2085. At all events nothing was done until 
Zuurbekom was brought in ?— As 1 said, the 
Directors always had the matter ' belbre 
them. 

208(5. They had the matter before them, 
and yet they did nothing?—! am not prepared 
to say that. 

2087. They looked at the matter from the 
shareholders' point of view, and were not 
going to run any risks. Was that not it ! — 
I do not understand that, Mr. Lance. 

2088. Did not the Directors look at the 
matter from the shareholders' point of view , 
and decided they w'ere to run no risks as 
regards the supply of water ?— No unneces- 
sary risks, I suppose that would be so. 

2089. The}' were under no obligation to 
supply water.' — T'^^y always felt there was 
such an obligation on them to supply the 
people of Johannesburg w^ith water. 

2089a. Oh, they did .'—Yes. 

2090. In 1898 when they were pumning 
the Zuurbekom water, were you not short 
in the dry season? — No. 

2091. Were you not calling on the peoj)le 
not to use water for their gardens ?— After 
Zuurbekom. Certainly not. 

2092. Not at all in the dry season of 1898 ! 

-No. 

2093. Can you give us some particulars as 
to how the land at Zuurbekom is held. The 
12 morgen has been referred to, (^an you 
give us any particulars as to it?— Rights in 
regard to the land on Zfiurbekom are held 
by the Zuurbekom Water Company. 

2091. Yes, but can you tell us what amount 
of ground you have, and where it can be 
taken?— AH the rights are in the hands 
of the Zuurbekom Water t'ompany. 
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2<)95. You cannot give us any particulars 
from your own knowledge ? — As a matter of 
fact, I think you are about right in stating 
the extent to be from 10 to 12 morgen. ' 

2096. Is there anything to prevent others 
putting down shafts in your immediate 
neighbourhood ?~In the immediate neigh- 
bourhood of Zuurbekom ? — Yes.— 1 am not 
prepared to ?ay at the present moment. 

2097. (The Chairman.) With regard to this 
statement vou have just put in you say 
"That as tJie supply of water increased the 

Brice charged was considerably reduced." 
I understand you to mean that there 
has been*a progressive decrease in the price 
as the consumption has gone up? — The 
minimum has been reduced, Mr. Chairman. 

2098. ''The prices charged have been con- 
siderably reduced," is your remark, but I 
see you mean the minimum only and the 
meter rent, and the only difference in j)rice 
to the ordinary consumei' is from l^s. per 
1,000 gallons to 10s. per 1,000 gallons. In 
the next paragraph you say, ''Owing to the 
fact that the charges for water supplied are 
only recoverable from the actual consumer, 
and are not chargeable against the proj)erty 
in respect of which it is used, and owing to 
tlie large floating population of Johannes- 
burg tlie revenue from the supply of water 
is considerably reduced, and the charges 
therefore cannot be considered excessive." 
The conclusion is that you make a lot of 
bad debts?— Yes, we do. 

2099. Can you give me any idea of the 
total sum lost by the Company in this way? 
Don't answer if you do not wish to ?--l have 
not got a statement prepared. 

2100. You say it is a very important item ! 
—Yes. 

2101. Something I suppose whicli would 
materially affect the gross revenue of the 
Company?— It would affect the revenue. 

2102. Of course it would, but I say 
" materiallv " ? — It all depends what you 
understand by " materially," 

2103. So materially, that as you say, the 
charges could not be considered as excessive. 
That is the next phrase used by you?— It 
would be under 10 i)er cent 

2104. That, in the opinion of your Board, 
is a material factor in keeping the price of* 
your water at 9s. to 10s. per 1,000. If you 
conld collect your debts with more regularity 
you would be able to bring it down without 
decreasing the profits of the shareholders? 
— If we had the security of i)roperty, yes. 

2105. If you collect your debts. It comes 
to the same thing. How large an amount 
would you say ?— 1 cannot answer that with- 
out reference to the Board. 

2106. Still we may take it tliat 10 per 
cent, of your gross revenue disappears be- 
cause people don't pay tlieir just debts to 
the Water Company?— I cannot say exactly 
without reference, but the amoimt would 
be under 10 per cent. 



2107. You also put in a statement as to Mr. 
the amount of dividends paid by the Com- J- p- ^'Rpi"y 
pany from which it will be seen you state January 20, 
that the return to the shareholders is not 190*2. 
adequate in a place like Johannesburg. 1 — 
think the dividends range from 5 to 7| per 

cent. ?— Yes. 

2108. There is one rather important factor 
in the question of returns to shareholders, 
and that is the amount of capital, is it not? 
—Certainly. 

2109. Supposing, for instance, you were 
grossly over capitalised, you still might be 
earning a very handsome profit, and the 
apparent dividend would be small? — Un- 
doubtedly. 

2110. I call your attention to what the 
Concessions Commission say on that point, 
"Very high prices," say the Commission, 
" seem to have been paid for the acquisition 
of Doornfontein and other water rights," and 
also '*That these figures include high pro- 
moters' profits is suggested by the terms of 
the following section, which we (juote in 
exlenso from the Company's Statutes with- 
out comment." I tliink there is a very broad 
imputation in that (juotation from the Con- 
cessions Commission's Report that if there 
had not been high promoters' profits, share- 
holders might be getting more than their 
capitiil now. Don't you think so? Perhaps 
you would not like to answer that question ?— 
I could not reply to that without reference 
to tlie Company's records. 

2111. No, certainly not, but you can see 
that the Commissioners have taken the view 
of the relation of dividends to capital ?— Yes. 

2112. Now, just as a matter of fact vou 
say the Company is at present in a position 
to supply 2,000,000 gallons. That is not 
strictly accurate, is it? You have not got 
the pump there? — We are erecting the 
pump now. 

2113. No, I have had the pleasure of seeing 
the works, but it is not strictly accurate? — 
Not at th(^ moment, from Zuurbekom alone 
but from all other sources, 1 think. 

2114. Oh, 1 see. You are in a position to 
pump anotlier 1,000,000 gallons from Wel- 
tovreden and Doornfontein ? — 1 think the 
engineers will bear out the figures given. 

2115. It follows from the maximum capacity 
of your engines at Zuurbekom that you 
contemplate the possibility of giving say, 
50 per cent, of Weltevreden and Doornfon- 
tein water to make up the 2,000,000 gallons 
if required ?— That would he so, I take it. 

2116. You say that "A large amount of 
capital having been expended on Capital 
Account," for the i)urpose of providing an 
increased supply at Zuurbekom, 1 suppose? 
— The figures are public, but the amount 
spent under capital account at Zuurbekom 
has not been made public. 

2117. Yes, don't answer if vou do not 
like to, I imagine we have got it from Mr. 
Stewart? — The amount has not been pub- 
lished of the expenditure up to date. 
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Mr. 2118. No. Of course we have had from 

J. r.^eiiiy Mr. Stewart practically what it cost. You 

January 20, ©xpect a Still further increase of dividend on 

1902. ' this capital and at the same time you nro 

— pose to make a very considerable reduction 

if the quantity consumed is considerably 

increased ?— Yes. 

2119. You aie not prepared to state what 
reduction the comj)any is prepared to make 
if the 2,000,000 gallons were taken? All 
they say is that it would considerably re- 
duce the rates? — I cannot say anything 
further without reference to the Board. 

2120. It is not until we come to from 
10 to 15 million gallons that the Board is 
prei)ared to consider its maximum. Is not 
that so? — Yes, the Company makes a definite 
oifer- there, when the consum])tion reaches 
10 to 15 million gallons. 

2121. You use the phrase "under 2s. 6d." 
I suppose it really means that would be the 
maximum ! — It means something under ^is.Od. 

2122. As the maximum? - Yes. 

2133. I suppose a kind of sliding scale to 
suit consumers '?— No, it would be some- 
thing under 2s. (ki., if supplied in bulk to 
the Town Council. 

2124. Oh, yes, in bulk, I be^ your pardon. 
1 see what you mean, but I aid not under- 
sfcmd for the moment. You mean that if 
you are saved all the cost of distribution 
throughout the town and merely supply 
from the reservoir, and the Town Council 
take all the cost of distribution with that, 
you would sell to them at 2s. (id.? — Yes, 
2s. Od. at a given point. 

2125. That is the intention of that phrase ? 
— Yes. 

2120. That point would be somewhere 
within the Municipal area, probably the 
high service reservoir? — 1 should think so. 

2127. Then the position is that if the 
Company is allowed to sell double the 
quantity, i.e., 2,000,000 in a year's time, it 
will supply the water at conside^ably reduced 
rates, but you would bind yourself to nothing 
very definite, and having 5one that the Com- 
pany will get the increased dividend it con- 
siders its right. That 2,000,000 gallons would 
be supplied without any increase in plant, 
because you have got your i)]ant coming 
out, and then, too, you can use 50 per cent, 
of boornfontein and Weltovreden water to 
make it up ^ — The plant is being erected at 
present. 

212<S. Yes, but in any case you have 
already bought and paid for that plant, so 
tliat to give us 2,000 gallons will not entail 
extra expenditure .'—Of course we are spend- 
ing money now. 

2129 Yes, but on i)roducing water nt Os. 
per 1,000 gallons .'—We iire spending money 
very largely in the erection of additional 
plant at Zuurbekom. 

2130. Y(*s, but tliat is all coming out of 
the Capital Account, and all amounting up 
to a certain sum i— Yes. 

21 31 . Let me understand about this 2,000,000 
gallons. Would that mean in bulk or in 
individual consumers? — That would mean 
the individual consumers. 



2132. Quite so, but how are you going to 
work that out? Are you going to give a 
rebate to each consumer, because until you 
satisfy yourself . t!:at your consump- 
tion has reached 2.0(X),000 gallons of course 
you will charge the old rate? — Once the 
daily average consumption reaches 2,000,000 
gallons in town the Directors will consider 
the advisability of reducing the tariff. 

21133. Oh! Consider the advisability, that 
is a different matter altogether, or have you 
undertaken to reduce the tarilt? I mean in 
the latter case it would pay the Johannes- 
burg liouseholders to let the water run 
utterly to waste for one day and then your 
Directors would have to decrease the rate. 
' Tell me how you work it out ? — Once 
the engineers report that the daily average 
consumj)tion has reached 2,000,000 gallons 
the Directors would then reduce the tariff, 
and probably announce that in the public 
papers. 

2134. I see. You wait for a certain period 
and take the average consumption. When 
you saj " town," would that mean the mines 
in addition to the town?— No, it would only 
mean the town. 

21135. Tell me how you actually find out 
what quantity the mines and what (Quantity 
the town takes. I suppose you have meters 
and keep a sort of ledger account?— Yes. 

21'-i6. So by adding up these various 
accounts ol" the mines and subtracting from 
the total, tlie difference represents what the 
town has taken?— Quite so. 

2137. What do you do now in regard to 
the mines? Do you quote them special 
terms ? — Yes. 

2138. What difference would it amount 
to ?— In certain i:ases, some of the mines are 
supplied at as low a rate as 3s. Gd. per 
1,000 gallons. 

2139. There is nothing to restrict them 
from using that for their em[)loyes, or any- 
thing of that kind ?— Oh no. 

2140. I see. Then we are to understand 
this statement you have put in to mean 
that, as soon as your engineers have seen 
that the consumption of the town has 
increased beyond 2,000,000 gallons per day, 
the Comnany will then consider the advis- 
ability- or publishing a rate considerably less 
than 10s., and wlien the consumption goes 
up to 4,000,000 gnllons, the Company will 
make a further reduction ? — Quite so. 

21 il. But you are not prepared to give 
any indication as to what that reduction 
might be.'— Not without reference to the 
J3oar(l. 

2142. Then there is an entirely dilferent 
proposal of selling to the Town Council in bulk. 
Supposing we were to engage in this business 
ourselves, have you any idea what it would 
cost to supply ourselves with 10 or 15 
millions per day? Do you think we (*ould 
do it for Is. ?— I could not tell you. 
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21 43. I rather fancy we shall have evi- 
dence that we could do it for 7d., apart 
fVom the cost of the water site. Instead of 
supplying ourselves for Is. we are to ask 
you to do it for 2s. 6d. ! — Yes, |)rovided 
you take the quantity. 

2144. It hardly seems to be an ad- 
vantage to the town, unless our engineers 
are all wrong, because you have faced us 
with the awkward fact in your supple- 
mentary statement that you are going 
to increase your dividends at the same time, 
and what will naturally occur to the Com- 
mi*=ision is whether we should not pay 
these dividends into our own pockets. I 
put it to you, as I should like you to 
explain to the Commission where the advan- 
t;ige to the town would come in, in accepting 
such an offer. 1 would also call your 
attention to the fact that we are face to 
face with this conclusion of the Concessions 
Commissions* Report:— "We consider, in 
view of the objections substantiated above, 
that the continuance of this concession in 
its present shape is contrary to public 
interests." It is rather a nasty corner to 
got round, and I think it only Mr that you 
should have an opportunity of explaining 
to us where our advantage would come 
in ? — The advantage would come in with 
the quantity of water. If that offer were 
accepted, the quantity would be guaran- 
teed by the Company to the town, who 
would be saved the necessity of looking for 
Welter. 

2145. We have a gentleman in the room 
willing to give us 10,000,000 gallons. When 
we want it, I do not think we shall have 
to look very Jar. The evidence we have 
liad before us is that there is water near 
at hand. At any rate, that is the only 
ground you can nut forward — or, rather, 
you aie instructed bv your Board to ])ut 
Ibrward, bei^ause you are here as the mouth- 
piece of the Board ?— Exactly. 

2146. (Mr. Kitzinge)\) I think you refused 
to answer a certain question put to you on 
the plea that it does not refer to your 
Board, but to the Zuurbekom Company. 
There was a question put to you in regard 
to the Zuurbekom Waterwork-s Company? — 
1 did not refuse to answer, Mr. Kitzinger. 
I merely said that the titles of the ground 
were held by the Zuurbekom Company. 

2147. In the evidence given before the 
Transvaal Concessions' Commission, it was 
stated by one of the witnesses, on appearing 
ibr your (■om[)any, that all the snares of 
the Zuurbekom Company belonged to the 
Johannesburg Company. Who is the Secre- 
tary of the Zuurbekom Water Company ?— 
The Consolidated Investments Company, 
Limited. 

2148. You have nothing to do with it?- 
Nothing beyond the fact that we are very 
large shareholders. 

2449. The evidence went further, and said 
that all the shares belonged to the Johan- 
nesburg Waterworks Company. Can you 
not tell us the exact area of ground held 
by the Zuurbekom Water Company? — The 



ground held by the Zuurbekom Water Mr. 
Company is about ten or twelve morgen — ^- p- o^eiiiy 
foi- erection of buildings, plant, &c., with January 20, 
the sole right to take all the water found 1902. 
by boring or sinking on the whole of the — 
farm Zuurbekom. 

2150. The remainder of the farm belongs 
to outsiders? — Yes. 

2451. Can you tell us who is the owijer 
of the farm ?— It belongs to Le Roux and 
others. 

2452. The original owners, I think? — Yes. 

2453. I think you stated in your evidence 
tliat in April, 4896, your Company ceased 
to be the owners of the estate ? — Yes. 

2454. Can you tell us what the considera- 
tion was for the transfer of the estate to 
the other Company ? — It was 466 odd thou- 
sand shares in the Consolidated Investment 
Company. 

2455. These 1 take it were distributed 
amongst your shareholders by way of 
bonus ?— Yes. 

2156. The share capital of vour Company 
at that date was ^500,000?— Yes. 

, 2457. So taking the present Market value 
of these Consolidated Investment Company's 
shares, six years ago the shareholders had 
their value back. Taking the Consolidated 
Investment shares at jfli the shareholders 
had i:'500,000 six years ago, so that, any- 
body with shares at par has been repaid 
long ago and is enjoying dividends now on 
what has cost him nothing?— The Consoli- 
dated Investments Company's Shares were 
distributed, that is quite right. 

2458. There is another question. You 
said in your evidence that you have a good 
many bad debts. I have looked through 
some of your ])ublished Balance Sheets, and 
1 have not found that you wrote off any- 
thing for bad. debts. Must 1 take it this is 
already deducted from what you show on 
the revenue side? — Yes. 

2459. (Mr. St. John Carr.) In your state- 
ment you said that the Waterworks Com- 
pany were prepared to supply water in 
bulk at a certain point at 2/6 per 4,000 
gallons?— Yes. 

2460. If the consumption should reach 
two million gallons ?--No, ten to lifteen 
million gallons per diem. 

2464. Oh, ten to fifteen. Can you give us 
any idea of what the cost of distribution is 
now? — No, that is a matter for the engineers 
to reply to. 

2462. Then you speak about the charges 
being considerably reduced if the town takes 
two million gallons a day?— Yes. 

2463. As a matter of fact, the pipes are 
not capable, are they, of conveying two 
million gallons per day?— Oh yes, I think 
they could supply two millions per day 
now. 

2464. Can you tell me approximately how 
mnnv shareholders there are in your Com- 
p.uiy?-From 4,500 to 4,800. 
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Between 1,500 and 1,800?— I am not 
re, but. it is about that I should 

[Mr. (Juinn.) Just one or two short 
s, Mr. O'Reilly. It has been stated by 
the witnesses, one of the experts. 
Waterworks Conn)any has found, 
m reduced the minimum to 1,000 
that a large number of people do 
L use one thousand gallons ?— Yes. 

So that it follows, seeing the mini- 
argft for one thousand gallons was 
)ught about in 1899, that from the 
ig of your operations to that date 
ipelled a large number of people to 
twice the quantity of water they 
a large number of people are found 
Bss than one thousand gallons, then 
ere all these years during which 
e compelling them to pay for two 
1 gallons as a minimum quantity, 
ng them to pay for more than twice 
[1 water as they used ?— That was 
je at which the Company could 
> supply water at that time. 

Yes, but they did not supply the 
If the people had been gettmg the 
le minimum would not have mattered 
. Subsequent experience has proved 
3ople do not use one thousand gal- 
' month, and therefore all that tmie 
ous years they were compelled to 
twice as much water as they were 
That follows, does it not?— A 
of people were, certainly. 

Who were the vendors of that pur- 
n 18^5, the Quarter of a million 
^as paid in Julv, 1895, to purchase 
er rights on the farms of Steen- 
md Weltevreden '?— Steenkopjes was 



bought from Mr. Sherwell, Wolvekrans from 
Mr. Sherwell also, while Weltevreden, I 
think, was purchased from Mr. Van Hoeven. 

2170. In your capacity as Secretary did 
it come before your notice that your 
Engineer of these days strongly advised 
your Company not to buy Weltevreden as 
it would not be a proper thing to do ? 

(Mr. Thomson.) Is this a (juestion that 
bears on the Commission in any way. I 
take it what Mr. Andrews may or may not 
have advised is a confidential matter. 

(The Chainrian.) Don't you think Mr. 
O'Reillv is capable of taking care of himself. 
If he Qoes not wish to answer the (juestion 
he can refuse to do so. 

(Mr. Quinn.) 1 think it is a thing we 
ought to know. 

(The Witness.) I would have to look up 
the records. 

2i71. I possess a coyy of the repoil which 
I understand was sent m, and that is, perhaps, 
sufficient for me now. Who are the biggest 
shareholders in the Waterworks Company at 
the present moment ?—Barnato Bros., The 
Consohdated Investment Company, and 
others. 

(Tlie Chairman.) The question was put 
to you, Mr. Thomson, as to whether you 
intended to put a Director into the box. 1 
do not think any answer, was given to it. 

(Mr. Tliomson.) It is not my intention to 
put any one of the Directors into the box 
as a witness. The statement put in was 
intended to show the evidence that the 
Directors confirm. 

The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



SEVENTH SIXXINO- 



CHAlMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 
MONDAY, 27th JANUARY, 1U()2. 
Present : 

W. St. JOHN CAUR, Esq. (Actinc; Ohaibmah). 

A. BRAKIIAN, Est^., W. McCALLUM, Esq., 

IJ. KITZINGP:R, Ksq., J. W. QUINN, Esq., 

G. ROULIOT, Esq., 

(}. CRAIG SBLLAR, Esq., Seorbtary. 



(xMr, iyt. John Carr,) The Government have asked me to take the Chair hi i)lace of Mr. 
Fiddes who is indisposed. 

{The Acting Chairman.) We will now take the evidence of Mr. Karlson. 

Mr. August Karlson, City Engineer, Pretoria, called and examined: 



2172. {The Acting Chairman,) Mr. Karlson, 
you are City Engineer and Chief Engineer 
of the Waterworks Company, Pretoria ?— 
Yes. 

2173. What is your previous practice as 
Civil Engineer .^— I hold a diploma as Civil 
Engineer of Stockholm, Sweden. I am a 
Member of the Technical Institute of 
Sweden, a Member of the Sanitary Institute 
and of the Royal Institute of Health, 
London. I have had eleven years' practice 
as Raihvay Engineer and Bridge Con- 
structor in "Sweden, France, and the Trans- 
vaal, four years on hydraulic and hydro- 
graphic work in the isthmus of Panama, 
three years as Assistant Chief Engineer to 
the Municipality o\ Bordeaux, and four 
years as Waterworks and City Engineer of 
Pretoria. 1 have travelled for a consider- 
able time in Europe and the United States 
for professional studies. I have made up 
projects for water distribution and drainage 
for several other towns. 

2174. What is the (luantity of water in 
the Vaal ?— I have measured the flow of 
the river at Standerton and found there 
17,000,000 gallons. Below Standerton the 
Vaal receives— this was in April-May, 1897, 
and 1 was informed that the river was not 
then at its lowest level :— 

1. Klip River and Sandspruit; 

2. Witrand River; 

3. Wilge River; 

4. Zuikerboschrand River; 

5. Khp River; 



besides a number of small spruits which Mr. 
are not even perennial. In my Note* on the a. Karlson. 
Vaal River Scheme I calculated on a total , — 
of 100 million gallons at Vereeniging. As *^i902. * 
none of these spruits are as large as the — ' 
Vaal this is apparently exaggerated and 30 
to 40 million gallons would be much nearer 
the correct quantity or not much more than 
the Rand and Johannesburg require— that 
is, of course, during the dry season. 

2175. Can the water supply in the Vaal 
be increased by large storage dams?— This 
may be possible above Standerton, or 
rather above the Klip River, where I am 
not sufiiciently acquainted ynth the country. 
Below Standerton it is hardly possible; the 
river in 1894 was at the girders of the 
bridge at Vereeniging, that is, 13 metres 
or 43 feet above the low water level. 
The river beds were flooded at nearly a . 
mile's distance on the Free State side. If a 
dam is built it could not be lower than 13 
metres if it is to be of any use. If the 
river were confined to the river bed the 
width of the overflow would be 250 metres. 
The quantity of water in the river in 1894 
was 8,800 cubic metres per second, and 
this is certainly not the maximum. The 
height above the weir would be 22 feet 
(*) inches. No longitudinal dams could be 
made of this height, consequently the river 
must be allowed to inundate the Free State 
side and several places on the Transvaal side 
to a distance of over one kilometre. The 
overflow would then be of a length of 1,500 
metres, and the overflovrtng sheet of water 
would have a thickness of 7 feet. This 

•■• Seo Appendix H. 3. 
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Mr. would, however, mean that the river banks 
A. Karison. yf\[[ jj^ve to be bought lor a distance of at 
Jiiiiuary 27, ^^^^t ten, probablv fifteen, miles. Tunnels 
11)02. ' through the dam' as at Assouan must, of 
— course, be made in order to avoid the 
silting up of the lake, but the pressure 
behind not being much Greater than on the 
lower side, these tunnels will not carry 
much of the flow. Bridges of an enormous 
length would have to oe built or ferry 
boats established at the tw^o drifts. The 
dam in itself would probably not exceed 
^!200,000, but v^th the two bridges or ferry 
boats and the acquisition of ten or fifteen 
s(iuare miles of ground it will undoubtedly 
be very expensive. This dam of a height 
of 13 metres will onlv store a limited 
quantity. The fall of the Vaal is 0.00()4 
per metre. A metre and a half or 60 
inches at least will be lost by evaporation. 
This will leave ll'oO metres. The river will 
then be dammed up for a distance of eighteen 
miles. The capacity of the lake will then 
equal 5,580,000,000 gallons, corresponding 
for nine months to iJO,()00,000 gallons per 
day. Together with a part of the actual 
flow this would then be sulUcient if it is 
possible to flood the Free State side as high 
as seven feet above the railway bridge. 
The flood of 4894 can be exceedea without 
doubt. Higher up the river one oi* two 
dams may be built more easily. In any 
case the Vaal River Scheme is not as easy 
as is generally believed, and I also under- 
stand this is the opinion of some of the 
authors of the project who seem to be 
under tlie impression that it would be 
suHicient to actiuire water-rights in the 
Vaal to bring the water to Johannesburg. 
Private water-rights belong, of course, to the 
farm they are situated on, and what 
i*emains in the river, if it belongs to any- 
body, ought to belong to the State. 

2176. Will the filtration of the water from 
the Vaal be sufficient for the water supply 
to the Rand and Johannesburg ? — The pro- 
jected water supply consists of two vastly 
different natures, water for the Townships 
and Johannesburg, and water for industrial 
use. The latter is of course the greater. 
For this supply a filtration just sutlicient to 
avoid incrustation in the pipes is of course 
ample; a few microbes more or less in the 
battery cannot have any influence on the 
gold. *For the To\vnships, for drinkhig and 
domestic purposes, the filtration can also be 
efficient it the filters nre well looked after 
and only employed when they are "ripe." 
(See my Note* on Purification of Sewage 
and Water). The water must first i)ass 
through sedimentation basins and there- 
after pass through the filter beds with a 
velocity not exceeding 6 feet per 24 hours. 
The reduction of the bacteria can then be 
pushed so far that less than 100 germs per 
cubic centimetre remain. The dolomite water 
contains quite as many germs and in cer- 
tain cases even this purity may not be 
expected. The difficulty of the higher 
temperatnr(» of the filtered water must not 

* Not printed. 



be exaggerated. In this long leading the 
water may be originally cool or warm; it 
will more or less take the temperature of 
the ground. The area of the filter for 
30,000,000 gallons per day would be 75,000 
square metres at least and the cost accord- 
ing to my more recent calculations ^250,000, 
including, however, the sedimentation basin. 
In summer time when the Vaal is in flood 
the filti*ation may not be sufficient, and 
a further treatment of the drinking water 
and domestic supply with ozone may be 
necessary. In conclusion an artificially 
filtered surface water will never compare 
with a natural underground water supply, 
even if the latter should have to be sub- 
mitted to a subsequent sterilization. 

(Mr. Thomson.) There is frequent reference 
made in the evidence to Mr. Karlson's Notes. 
Are they available and are they to be put 
in evidence? 

{TJie Acting Chairman, ) I think all the 
information in the Notes is contained in the 
evidence, and a great deal more. 

(Mr, Thomson.) This, I take it, is a 
recapitulation or extracts from the Notes. 

{The Actinfj Chamnan,) Yes. practically. 
The Notes are almost entirely of a technical 
nature. 

2177. (The Acting Chabman.) What would 
the cost be for a water supply from the 
Vaal? — My calculation on this subject showed 
a sum of i!l,mOOO. This was for 22,000,000 
gallons. The filters were supposed to be 
onlv for industrial water and put down at 
4^80,000 only, instead of £180,000 neces- 
sary for a drinking water supply. Neithei' 
was any dam in the Vaal provided, and 
as 1 stated in answer to a previous ques- 
tion I do not believe the Vaal Scheme 
[)0ssible without a dam. For 22,000,000 
gallons the price could safely be nut down 
at 4^1,800,000. The price ' for 22,000,000 
gallons was calculated at 6d. per 1000 
gallons in my estimate, but that was in 
calculating 10 [)er cent, interest and sinking 
fund. My project made in 1899 was based 
on a commercial undertaking^. However, the 
Rand cannot be supposed to have an 
indelinite life; consequently interest must be 
taken at a high rate. With the* same in- 
terest and the supplementarv expenditure 
of £r)00,000, the cost would' then be 7d. 
per 1000 gallons. This of course does not 
include distribution in Johannesburg, or in 
the other Rand Townships, but only delivery 
to a comparatively small number of mines 
and town.ships, so to say "at the door." 
For 5,000,000 gallons distributed in Johan- 
nesburg the sup])lementary exi)enses ought 
not to exceed 7d. per 1000 gallons, or 8d. if 
the water is sterilized by ozone. 

2178. Could the expenses of your project 
be decreased, and to what extent? —Yes, my 
calculation was meaiit to be large. A reduc- 
tion can, however, be made. First the fric- 
tion in the pipes was calculated according 
to Darcy's formulae for new pipes. This 
gives for the large nipes an exaggerated 
friction, and the calculation should be made 
with the formulae of Lew for moderately 
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dirty i^ipes. Instead of a loss oi' 45 metres 
by friction we would then only have 
20 metres, and instead of a total heiglit 
of 370 metres we would only have S45 
metres or 41 H2 feet. I*;i83 kilogramme 
of coal or 4*4 lbs., was supposed to 
vaporise the 8 kilogrammes or !26 Ib^. 
of steam calculated to bo necessary for one 
horse-power per hour. . In this way the 
pumping was included in the project at 
^36,000. In my Note* on the expenses 
of pumping I have shown thai with the 
new combined water st'e«m and sulphurous 
acid engine the steam consumption per 
indicated horse-power per hour has, for a 
relatively small engine, already been brought 
down to 9*5 lbs. per indicated horse-power, 
and for a large engine it is probable that it 
will not be more than 7 lbs. per indicated, 
or 9 lbs. per effective horse-power, or less 
than half of my calculation. 

2179. What is your opinion on the advis- 
ability of a water supply from several sources? 
— My opinion is that this could only be 
advisable if one supply was insufficient 
and could not, with reasonable cost, be in- 
creased. It is evident that we must in this 
case, first of all, consider the expense, and 
it is well-known that for a large supply 
the water must be concentrated in one pipe. 
Several pumping stations and several pipe 
lines require more personnel for machinery 
and supervision. Several supplies mean more 
expropriation and legal difficulties arise, and 
the cost will be considerably increased 
without any benefit. I do not think 
that anyone will further consider any 
reasons of a strategic nature, and even if 
so, one supply is easier to protect than four 
or five. 

2180. What is your opinion of the per- 
manency of the actual underground supply 
in the Klip Hiver Valley? — The permanency 
of such a scheme is certain for a limited sup- 
ply, but not lor a supply such as 30,000,000 
gallons, which is required. The comparative 
in variableness of tne water level in the 
Zuurbekom wells cannot give any conclusion 
in favour of such a permanency of supply, 
because the pumping there has often been 
very small and not sul'liciently long. In my 
Note-}- on rainfall, evaporation, etc., 1 
have given an example how in Liege from 
1868 they have been obliged to increase the 
gallery by the constant decrease of the water. 
It is therefore certain to my mind that with- 
out any artificial increase of the quantity of 
vvater going beneath the surface of the earth, 
the underground water-supply will sooner 
or later fail, and when it fails through 
the drying up of the formation it will 
take years to artificially saturate the ground 
again. 

2184. What is the rainfall and what is the 
quantity of water remaining underground? 
— The rainfall in Pretoria has variea in ten 
years from 39^ inchfs to 2^1 inches or from 
&94'r) millimetres to 530*4 millimetres, but 

* Not printed. 
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large rainfalls do not count, because we Mr. 
have examples of 42 })er cent, of the whole ^' Kariaon. 
year's rainfall •within a few hours, and this January 27, 
water goes direct to the sea. We have also i902. 
the disadvantage of all the rain coming in — 
the hot summer, when the evaporation and 
absorption by the vegetation is enormous. We 
have no forest here which could retain the 
water. However, in Europe, where they 
have all the advantages, some authors do 
not allow, ior a highly absorbing ground, an 
infiltT^ation of more than 20 j)er cent. In 
this i)roportion the infiltration would not be 
more here than 5 or 10 ])er cent, and for 
an area of 740 square kilometres of the 
dolomite formation of the Klip River valley, 
taken between the Black Reef and the Vaal, 
the whole yearly infiltration would corres- 
pond to a daily supply of only from 
14,000,000 to 28,1)00,000 gallons instead of 
the 30,000,000 required, and the whole 
cannot of course be collected, existing 
streams must be respected, &c. (See my 
Supplementary Note* on Kainfall.) 

2482. Is the construction of large weirs 
for storage of water possible on the dykes 
crossing the valleys on the dolomite 
formation ?— This would (mly be possible if 
it were certain that the dykes crossed the 
whole formation. The dolomite passes 
under the slate formation, • and lies so flat 
that the water will find its way to the river 
just the same, and the retaining capacity of 
such a dam would be very uncertain. 

2483. Is it possible to increase the undei*- 
ground sunply ? — Yes; by the establishment 
of artificial lakes behind ^ large number of 
small ' cheaply built dams. In order to 
increase the absorption power of the ground, 
wells should be bored in these lakes to a 
certain depth in . the dolomite formation, 
and blasted out at the bottom. If these 
dams are situated at a high level and the 
wells or gallery of collection very deep, 
there will be no difficulty to collect in these 
dams, .and absorb by theip, half of the rain- 
fall which otherwise would go to the sea. 
By the long distance between the absorption 
dams and the collection wells the supply 
will be made, if not absolutely of constant 
capacity, then at least very nearly so. A 
total rainfall of 40 inches collected on 900 
square kilometres would give in all 50,000 
million gallons, or per day 440 million 
gallons, of which we could be quite certain 
to collect lower 'down the; necessary 30 
million gallons in addition to the actual 
capacity of the Klip River. 

2483a. When did you first advise about 
the absorption dams?— In 4898 or 4899. 

2484. Are any absorption dams used 
elsewhere? — Absorption wells have been used 
in Provence and absorption dams without 
wells • are used in the north-east of the 
Cape Colony with very great success. Any 
intelligent farmer will say that he does not 
build dams for the storage of water but for 
increasing a lower spring. Individual farmers 
can, however, hardly build such dams if 

* Not printed. 
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Mr. their farms are not sufficiently extended along 
A, Karison. |-|^g rfver Otherwise the next man will profit 
January 27, by his work. I hear that "Mr. Wilh*ocks 
1902. * has recommended the absorption dams as 
— the means of irrigation for a large part of 
South Africa, and that he speaks of new 
perennial streams of hitherto unknown 
magnitude which would thereby arise. If 
such is the case it is dillicult to understand 
why he did not recommend the absorption 
dams for the Rand where they will find the 
greatest employment, not only in South 
Africa, but m the whole world. Thiem in 
Germany has recommended artificial under-- 
ground filtration for several towns in 
Germany as considerably' superior to any 
ordinary sand filter iiltration, and ray friend 
G. Rickert in Sweden has established such 
artificial underground filtration for several 
towns. In an .admirable little book which I 
have just received, he describes this under- 
ground filtration for several proposed 
projects. This is, however, a filtration 
through sand or gravel formation and from 
a perennial spring. The filtration through 
a dolomite limestone may not be so perfect 
and here the principal object is to form a 
perennial stream. 

2185. Is there no danger of water so 
stored being lost? — There is no more reason 
for this than the loss of the actual under- 
ground supply. If the ground is now 
soaked by it or saturated, there is no reason 
why we could not continue to soak it 
artificially. I have expressly also recom- 
mended the Klip River valley for this where 
the Black Reef is just at a sufficient depth and 
forming an enclosed basin. 

2186. Is it possible to construct a permanent 
dam, south of the Klip River on the shale 
formation, and what would the storage 
capacity of this dam be? — South of the 
Klip niver the water from the farms 
Doornkuil, Hartebeestfontein and Sijferfon- 
tein runs north to the KUp River through 
a poort in the range south of the Klij) 
River. I have only seen this ])lace once 
and cannot judge without further studies if 
a dam for a permanent lake is possible 
here. The drainage area is 93 square 
kilometres. If a dam of a height of 100 
feet is made the useful quantity of water 
in this dam would be 3,84() million gallions, 
sufficient to give for H65 days 10| million 

5allons per day. This is if we assume that 
inches out of 25 inches could be collected. 
The new railway passes through this valley, 
but as far as I have been able to ascertain 
only through the upper part. If a permanent 
lake is not possible at this place it is, how- 
ever, likely that the slate formation is not 
at a very considerable depth, and that it 
could easily be gone through. A very large 
absorption dam could then be estatlished 
in this valley and the water would i)ass 
under the slate and join the wells along 
the Klip River. 

2187. Can the power nere^sary for pump- 
ing the water irom the different wells in 
the Klip River valley to Johannesburg be 
concentrated at one or two points ?— The 
power which is necessary for the pumping 



of the water from the wells up to the Klip 
River Station should be given from a central 
electric station at Vereeniging. There the 
coal can be obtained at the pit's mouth and 
even the special waste be utilised. There 
is no difficulty to transport this power for 
a distance of 22 miles. P"or the part from 
Klip River Station to Johannesburg a 
heavy rise has to be faced and comparative 
calculation will show that this could be done 
in three or four lifts. It will then also have 
to be ascertained whether the power to 
these stations should be given from another 
central electric station, or if the pumping 
should take place direct from the steam 
engines. This entirely depends on the coal 
transport and only a definite project can 
decide this matter.^ 

2188. Would it be necessary to build a 
general gallery from Klip River Station to 
Vereeniging or would the wells with a 
limited gallery be sufficient? — My project 
was to make the wells first at a distance of 
one mile from one another and to build 
out from these wells a short gallery. If 
this was not suJ'licient the 22 wells should 
be joined by a general gallery on the whole 
length. The work could proceed in every 
second well at the same time and the 
electric power be used for pumping out 
the working galleries. The cost of con- 
struction of the gallery would be i'300,000. 
For a supply of 30,000,000 gallons to the 
Rand I consider the general gallery neces- 
sary. (See further on this subject, sup- 
plementary Note* on rainfall, etc.). 

2189. What would be the quantity of 
water which might be expected from such 
an underground supply?— The maximum 
quantity wTiich could he^ obtained, if 10 inches 
rainfall out of 25 inches could be collected 
in the dams, is 50,000 million gallons or 
140 million gallons per day. A coefficient 
of security of one-fifth will give a. daily 
quantity of 28,000,000 gallons. 

2190. Are not the dykes a great objection 
to such supply?— Yes; I have pointed out 
that my project could only be undertaken 
after carelul geological, hydrological and 
hydrographical studies. If dykes of any ex- 
tension exist they can, however, easily be 
broken through in a few places, and the 
stream will pass through uninterrupted. 

2191 . What is the relative purity of the 
water from the dolomite formation, and 
can you indicate any means for its 
further purification ?— On this question I 
can only judge from the analysis of the 
Pretoria water, and in my Notej- on Com- 
position of Water, I have given these 
analyses showing an exceptional purity Irom 
organic matter in dissolution and only traces 
of albuminoid ammonia. The nurnber of 
aerobic germs per cubic centimetre is 70 to 
100. From the latter figure it is seen that 
no perfectly sterilised water is obtained 
from this formation. Pretoria is exception- 
ally well situated. The water in these 

* Not printed, 
t Not printed. 
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springs is drawn most likely from the forma- 
tion south-east of Pretoria or north-east of 
the Rand. It reaches the fountains under a 
range of hills. If water from the dolomite 
formation was drawn instead from a vauc- 
lusian spring such as Wonderl'ontein, it 
is very likely that the purity would by no 
means be so perfect and would besides be 
very variable. Therefore analyses in winter 
time would be very misleading. Only a very 
ffreat length of flow in the fissures of the 
dolomite will purify the water. If the 
water is not sutticiently pure from albu- 
minoid ammonia and microbes there is no 
difliculty in purifying it further by ozone. 

!2i()2. What is the mineral composition of 
the water from the dolomite? — In my Note* 
on the Composition of Water J have also 
given the analysis of the solid residue in 
milligrams per litre. (For grains per gallon 
the figures must be divided by 142().) 
Total solid residue 488 milligrams, of 
this :— 

Sgilica 13*8 milligr. 

Oxide of Iron and Alumina 0*4 ,, 

Lime r)2'2 „ 

Magnesia 38'4 „ 

This is, except for the silica, very much 
below the admissible proportions. (See 
same Note). Consequently the dolomite 
water must be considered as exceptionally 
soft for a limestone water. It also proves 
that the dissolution of the rock by the 
water is very much slower than in an 
ordinary limestone formation and the 
filtration or purification of the water must 
be more complete. 

2193. How would the purity of the water 
be affected by the absorption dams ?— It is 
certain that a large part of the purification 
of the water takes place in the first four or 
five feet of soil which the water has to go 
through. If there were no absorption wells 
the water would have to go through the 
bottom of the lakes and very little dif- 
erence in the purification would be found. 
This, however, on the point of ''Quantity'' 
would not be sullicient, and the water must 
be absorbed through wells. These will, how- 
ever, be provided with filters and with the 
great length which the water has to pass 
in the formation, this would probably be 
suHicient. (See further Notef on this point, 
my Supplementary Note on Rainfall, etc.) 
A further purifi(*ation of the drinking 
water supply by ozone is besides quite 
possible. 

2194. What would be the total cost of a 
supply from the underground stream of the 
Klip River as projected by you?— My 
estimate ibr 22 million gallons iiaily was 
i^l ,450,000. This does not include a general 
gallery for which the expense would mean 
a supplementary sum of ^250,000 or 
£300,00(). As in the Vaal Scheme, this 
project does not include distribution of the 
water in the townships. 

* Not printed, 
t Not printed. 
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n if the increase is possible it 
sufficiently permanent to supply 
Rand from this source without 
?e part of the existing discharge 
fontein ?— No, I do not think 

II it be possible with this increase 
"om Wonderfontein to Jolian- 
one a limited supply without 
affecting the actual flow?— Yes, 
it 6,000,000 gallons could safely 
3d upon and this would be 
\r Johannesburg. 

you consider that an under- 
uiection between Wonderfontein 
Mooi River really exists?— Yes; 
10 doubt on this subject. The 
is uninterrupted to the west and 
ust go down to the Mooi River 

is 462 feet below the caves 
iderfontein disappears. The un- 
if the question is whether the 
rapid that it cannot any longer 
filtration or percolation, because 
jase the 19 kilometres (12 miles) 
must be considered as a 
3am, and falls under the present 
for surface rivers in which case 
|) can be taken from Wonder- 
another valley. 

lat is the present legislation in 
\y on springs, running streams 
ground water?— The use of the 
I iDublic stream is regulated by 

41 of 1894, which declares all 
be "public streams" even if 
,emi)orarily dried up. By other 
i'ound of the stream is however 
n owner's property. According 
.11, the riparian owner can lean 

by furrow irom the river; he 
I dam in the river even if the 
ie is not his property, but it is 
ed if he can numj) tlie water 

river to a higner level of his 
)r irrigation, but this may be in- 
le words " by furrow or otlierw i?e." 
[ is on two water sheds he can- 

<'ase pump it to the other water 

only real restiiction on the use 
ater* is that he must lead the 
tck to the river at the limit of 
and that he may not use the 
ide the limit of the riparian farm, 
to Law No. 11, the upper owner 
ges to the lower owner:— 

e takes out more tlian half of the 
iter if he is owner of only one 
^er-bank. 

c makes an unreasonable use of 
B water. 

is dam or other work breaks. 

e has not fulfilled the regulation 
the law for the keeping furrows 
d dams in a good state of 
pair. 

is that according to this Law no 
be taken from the river to other 
an farms, and to these only, when 



the upper man has taken what he requires 
which can he the whole stream if he is 
the owner oi" the two river banks. Law- 
No. 11, makes an exception for concessions 
granted before 1894, but it does not absolve 
the concessionaire from damages to upper 
or lower riparian ow^ners. According to 
this law the question would be very simple, 
that is. in nine cases out ol ten it gives the 
whole flow to the first man. But the 
question is singularly complicated by 
registered water rights, prescription rights, 
old laws, etc., but all this does not get 
over the fact that the lower riparian owners 
generallv do not get anything at all. (On 
this subject see the case of Meyers and 
others v, the Johannnsburg Waterworks 
Company). The registered water rights 
have never fixed any quantity oi' watei- 
joined to the water right, consequently 
sucli rights are of a very problematic 
value. As regards the underground water 
and its interception before it appears at 
the surface as a spring, the owner of 
the farm is perfectly at liberty to con- 
sider this water as liis property and do 
with it what he likes on condition that the 
communication with the spring is proved 
to be only by filtration and percolation. 
In my Note* on Ownership of Springs and 
Underground Water, I have cited two leading 
English cases on this subject. The two 
laws on surface and underground water 
are so entirely conflicting that at least for 
smaller rivers the law^ on the underground 
water absolutely nullifies the law on the 
surface water. 

2204. Can you give us some in.stances oi 
laws in other countries on underground 
water, springs, public streams and navigable 
rivers? — In France the owner of the ground 
where the spring rises can use this water 
in the limits and for the requirements of 
his heritage. He cannot use the same to 
the prejuaice of a lower riparian owner 
who has constructed or completed per- 
manent works for thirty years past on the 
ground where the spring rises. Towns or 
hamlets can by the declaration of public 
utility expropriate springs and bring the 
water to another valley by indemnifying 
the commoners to the water. The Adminis- 
tration does not allow any town to intercei)t 
a spring, and in that manner to escape the 
indemnity to the commoners. Special pro- 
tection law exists for the thermal springs 
and, sooner or later, this law will be 
extended to all natural or artificial springs 
used for a public water supply. My Note-i- 
on Ownership of Springs and Underground 
Water contains further information on this 
subject. The law above mentioned in 
France only concerns non-lloatable or un- 
navigable streams. Tlie soil in these streams 
belongs to the riparian owners, but they 
cannot, without the consent of the Adminis- 
tration, erect any dam or permanent work 
in the river. When a river is so large 
tliat it can be considered navigable, or only 

'^ Not print^id. 
t Not printed. 
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tloatable, the stream witli the river hanks 
to a certain width is national pronerty, and 
the owners along the river are only allowed 
to use the water in accordance with the 
regulations issued by the Administration. 
Alter the report of Mr. Willcocks it would 
be interesting to know the dill'erent laws 
and regulations in Italy where the legisla- 
tion of restrictions on ownership of water 
has up to the present been pushed the 
furthest, and Baron de Morpurgo, Italian 
Consul, lias with great kindness given 
me the following mformation: — It must 
be said that except for the valley of the 
Po, very little irrigation was proceeding 
when this reform was made, which naturally 
facilitated the matter. Owing to these new 
regulations, and the security they have given, 
irrigation for agriculture has now^ assumed 
extensive develo[)ment. By Law of 10th 
August, 1872, all rivers, brooks, and streams 
which give rise to a river, were declared the 
property of the State and called public 
water. All persons who had rights to the 
water declared public, must a[)]ply to the 
Administration for confirmation of this right 
by placing themselves in the same condition 
as tne new concessionaires for payment of 
the established tax. The Administration 
can in case of public utility refuse a con- 
cession by paying an indemnity or not, 
according to the nature of the pre-existing 
rights. The annual tax to be paid to the 
Government is proportionate to the quantity 
of water used and the rate is fixed 
dilYerently according to the purpose for 
which the water is used. The Concession 
is given gratuitously to Municipalities or 
Benevolent Societies for distribution of 
potable water. For boring or digging a 
well on a property the owner must have 
the authority of the Government, and this 
well must not make any alterations to the 
hydraulic rSgime ot neighbouring public or 
private water, nor damage to the neigh- 
bouring ground. The right is also limited 
to communication with other streams or 
wells by percolation or filtration, and is 
also restricted by sanitary regulations. It 
is difficult to decide on the right of selling 
water so obtained to Municipalities or 
others, but Article 544 of the Code Civil of 
the Kingdom of Italy, in force since the 1st 
.lanuary, 1866, enacts that in case of con- 
troversy the parties shall address themselves 
to the judicial authority who shall try to 
conciliate the interests of agriculture and 
industry with due regard to propriety, 
however, so as always to observe the 
general and local disposition concerning 
the use of water. The rivers are divided 
into navigable and un-navigable streams. 
For the derivation of the lakes and 
navigable streams the concession for 
derivation of the water must be given 
by decree. For the small rivers the 
authority can be given by the Prefect of 
the Province. The use of the water can 
be made according to the rotation law 
in existence but the commoner can also 
have the right, under certain conditions, 
to a certain fraction of a stream con- 
tinually. 



2205. Is a change in the present legislation Mr. 
on the water desirable, advisable, and ^' Karison. 
practicable ?— That a change is desirable we ja„uary 27, 
are all agreed upon. It is advisable because 1902. 
it must be done, and there are no insuper- — 
able reasons, why it should not be practicable. 
At the amalgamation of the Italian States 
the hiws on the subject were completely 
changed, and the law in France on springs 
is only since April, 1898. Formerly m 
France the owner of the ground was 
merely an exclusive owner to the spring. 
The inadequacy of the law is apparent in 
a large number of cases. In a small river 
the (irst owner can take the whole stream 
for agricultural ])urposes, even if a lower 
owner has used this water for years, and 
even if the lower owner has obtained 
prescription right he is not jirotected. In a 
large river where there is more water than 
is needed only a small triangle of ground 
along the river can be cultivated, because 
the water must be brought back to the 
stream at tlie limit of the I'arm, and thereby 
all combined irrigation is prohibited. Some 
farms have been so intelligently laid out 
that the limit is at a hundred yards from 
the river, and their water-right is then lost. 
Towns using water from the river to which 
they have water-right must return the 
dirty water to the river in the limits of 
the farm they are situated upon. When 
the ground between the town and the 
farm limit is not sufliciently large ibr a 
sewage farm or purification woik, they are 
altogether in the hands of the lower owner 
and when the ground below is sold as 
building ground on speculation it is simply 
impossiole for the towns to undertake 
sanitation work, because there is no means 
of getting the sewage over this extra 
township to a sufficiently cheap ground 
where it can be economically purified. 
The most dangerous of laws is the land- 
owner's indisputable right to all water 
beneath the surface and the great iacility 
with which a natural spring can be in- 
tercepted. I may offend tne legal profession 
but this is simply monstrous. The industry 
may profit by this law in the beginning, 
but no one can prevent other people from 
doing to the industry what the industry has 
done to them, and we shall have a repeti- 
tion of the underground fight which was 
so nicely proceeding with the thermal 
springs in France before the present law 
of protection w^as proclaimed. For the 
suriace water the absurdity of the law is 
to have the same legislation for small 
and large rivers. Now, large rivers such 
as the Vaal— the farm limit is however here 
the river bank and not the middle of the 
river— Olifant, Crocodile, Limpopo, and 
in the Low Country, the large rivers, 
Komati, Crocodile, Sabie, Sand River, 
Umhlazie, Blijde, OUfant, Melati, Selati, 
Great and Small Letaba, Letsiteli, -and 
Pafuri come under this law where the 
ground has been divided and the farms 
distributed. Enormous water power exists 
in these streams in the DraKensberg, of 
which most is, fortunately, still on Govern- 
ment ground, but if the division goes on 
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. Mr. the farm owner will get the water power 
A. Kari8oii. ^n^ ^ fortuue for nothing. I think I have 
January 27, Miade it clear that a radical change is 
1902. ' necessary and that private interest, origin- 
— ally given by erroneous or incomplete 
legislation, and which interests have not 
been utilised till the present, miist be taken 
over by the State in the common interest. 
1 do not agree with Mr. Willcocks that the 
fault of this legislation lies in the Dutch- 
men and Englishmen who, coming I'rom a 
fogey country and afraid of the water, 
made laws in this sunny part of the world 
where water, the life ol' the country, is 
scarce. The text of the laws is drawn from 
the Roman Laws which was the cause of 
the whole mischief. The new laws necessary 
are: Expropriation laws; laws of Declara- 
tion of JPublic Utility; laws declaring all 
large streams where all the water is not 
actually used for irrigation, as navigable or 
floatable, and thereby the property of the 
State; a new law on irrigation iVom the 
other streams, of which the riparian owners 
may remain owner's of the ground, allow- 
ing combined irrigation by a rotation law; 
a law forbidding all permanent works in 
such rivers without the consent of the 
Administration: a law declaring all under- 
ground water the property of tne State ; it 
may run in defmecf channels or proceed by 
filtration or percolation. This would not 
hinder a man from making wells on his 
property, but he must obtain authority to 
do so. Such regulations must of course 
be issued so that the Administration 
does not make use of ttiis discretionary 
power to the ruination of existing water 
supplies. Special conventions must be 
maae with the neighbouring Colonies for 
the boundary rivers such as the Vaal and 
tlie Limpopo. 

2206. If the proposed increase of Won- 
derfontein is not sullicient for the whole 
Rand without taking the whole or pai-t of 
the actual discharge of the springs, are there 
any means of giving compensation to the 
lower riparian owners besides expropriation ? 
(This question is of course subject to the prov- 
ing of the existing communication between 
Wonderfontein and the Eye of the Mooi 
River.) — Yes; absorption dams can be 
built on the ground of twelve miles 
extension, where the stream is below 
the surface. Small works can be made 
in this underground stream, which is not 
very deep, so as to reduce the velocity 
of the flow. The Eye of the Mooi River oh 
the Turffontein should be blocked up, and 
only a small opening left for a determined 
flow. At Frederikstad a dam can be 
built on the slate formation, and an 
artificial permanent lake formed which 
would give the same flow for the eight 
or nine months of dry season as the 
present Wonderfontein, less the quantity 
obtained by the absorption dams 
between Wonderfontein and the Eye of 
the Mooi River. My Note* on the Won- 
derfontein Scheme gives fuller details of 
this subject. 

^ See Appendix H. 6. 



2207. What would the cost of these com- 
pensation works be ? — 1 have estimated it at 
dfe'850,000 ibr the large masonry dam and 
for the absorption dam. But the exact 
figures can only be arrived at by a com- 
plete survey. The large dam can also 
possibly be made partly of earth. 

2208. Who are the riparian owners, and 
who would be afl'ected by a decrease of 
Wonderfontein ? — In the meaning of Actual 
Legal Rights Wonderfontein, and all the 
farms from Turffontein to the Vaal, and at 
least the Transvaal side of the Vaal to the 
limit of the country. These farms are — 
Turlfontein, Muiskraal, Kiel, du Toit Spruit 
Gerhard Minnebron with the yillage of 
Frederikstad, Katdoornbosch, Buflfeisvlei. 
Witkopie, Naauwpoort, Kolohies Plaats 1. 
2 and 3. Witstinkhoutboom, Witrand, Vijf- 
hoek, Elaandsheuvel, Townlands of Potchef- 
stroom and Potchefstroom. Wilgeboom, 
Haaskraal 101, Haaskraal 173, Uitval, Taai- 
boschbult, Uitval 254, Hooge Kraal, Krom- 
draai and sixty farms along the Vaal. Besides 
if the under ground part of the Wonder- 
fontein loop is a defined channel, the three 
farms Blaaubank, Welverdiend, and Stink- 
houtboom have also a legal right. But in 
the meaning of actual damage for depriving 
these farms of water at {)resent used, only 
those from Witrand to the Vaal will be 
afl'ected, because at Witrand the Mooi River 
never contains less than what the Wonder- 
fontein is giving. The farms from Turf- 
fontein to Frederikstad situated on the 
Wonderfontein loop will be served by water 
which will naturally be collected in the 
whole dolomite formation between Wonder- 
fontein and Turfl'ontein. 

2209. Can you tell us anything about the 
underground water level from Mooi River 
to Wonderfontein and Zuurbekom and the 
Klip River I — In adopting the most probable 
height above the sea level of Johannesburg 
Park Station, which is 5704 feet 10 inches, 

The Eye of the Mooi River on 
Turffontein is 4690 feet. 

Wonderlontein Lake . . . . 4870 ,, 

Little Pool on Upper Wonder- 
fontein 4923 „ 

Standing water level on the 
Zuurbekom Wells . . . . 5115 „ 

Suction Water level in Zuur- 
bekom Wells 5075 „ 

Eye of Klip River 5107 „ 

Water level in Melvill's shaft 
on OUfantsvlei 4972 „ 

Klip River at Station . . . . 4959 „ 

These are approximate levels, but show 
that Zuurbekom is really the dividing line 
of the underground water level between the 
valley of Mooi River and Klip River. They 
also show that the gradient immediately on 
each side of the Zuurbekom is 0*00195 and 
0-00163, and that the general gradients between 
Wonderfontein, Zuurbekom, and Klip River 
Station are 0*00197 and 0-00226. From the Klip 
River Station towards Meverton the Klip River 
has a smaller fall, which makes it possible 
to build an underground gallery almosA 
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horizontal. After Meyerton the fall is greater, 
and it may be necessary to make a ctoss 
gallen^ in the valley to close the outlet to 
tlie Vaal. 

2210. How would such a steep gradient 
of the underground water-level afiect the 
Zuurbekom water supi)ly ? — It is evident that 
only with a great depth of the wells, a 
sutncient area can be interested. • With a 
depth of 40 feet under the natural water 
level or 80 feet under the surface only four 
miles can be included. In taking the 
water from such a small area and on 
the "top/' the cliance is also that a large 
[)art of the water absorbed by the ground 
takes the natural course to the streams, and 
every probability exists that at the end 
ol tne dry season the capacity of the wells 
will considerably diminish. Only an experi- 
ence of ^ considerably long pumping can 
decide this subject, but such taking of water 
from the top of the water-shed is decidedly 
uncertain. (See further ray Note* on the 
level of the water on the dolomite forma- 
tion.) 

2211. Do you consider it advisable to take 
a water supply from the north-west of the 
Rand?— A part of tlie water supply to the 
Wonderfontein is undoubtedly derived from 
the high watershed and coming down through 
the interruption of the Black Reef series, so 
that between the water shed and Hennops 
River the Rietspruit Valley lias a length of 
50 kilometres and about 9 kilometres width 
of dolomite. This is only 450 square kilo- 
metres of dolomite formation. In tliis spruit 
absorption dams can be established, but the 
absorbed watei' may run down under the 
slate formation instead of towards Hennops 
River, so that the scheme on this side is 
very much less certain. A dam in the 
Crocodile is built just at, the edge of the 
dolomite, and notwithstanding me great 
quantity of waiter coming down the Croco- 
dile it 'is hardly possible to get the water 
up to the edge of the dam. This may be 
partly through leakage through the dam, 
out it is more likely that the great supple- 
mehtary pressure brings the water down in 
the dolomite. A high dam through the 
Poort in the Magaliesbergen range would 
have been more certain. But this is 38 
miles or 01 kilometres from Johannesburg, 
and very low under the Rand. A magnifi- 
cent lake could, however, be formed there. 

2212. Do you think it advisable to take 
llie water from the north-east of the Rand? 
—A large stream of water has been found 
on the farm Olifantsfontein, north-east of 
Boksburg, but this is the basin which 
undoubtedly is supplying Pretoria, and I 
am too strongly of opinion that existing 
supplies must be respected to recommend 
any project on this side. The supply to 
Pretoria can also be increased by absorption 
dams in the Six Mile Spruit. 

2213. What quantity of water would be 
necessary for the Rand and the Hand 
Townships?— The Secretary of the Chamber 
of Mines announced the * other day that 
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Mr. 2218. Ts there any danger of the water- 

A. Karison. carriage system causing inliltiation to the 

January 27, subsoil ? — If the joints are properly made 

190*2. ' there is no more danger on this point than 

— with the pneumatic sewer, in fact rathei* less, 

because india-rubber joints in this country 

will not last for ever. 

2219. Is the eftluent from a. sewage farm 
perfectly pure ? — This depends on the nature 
and depth of the soil. Sandy soil is the 
best for purification but is not worth any- 
thing for agriculture. A mixture of sand 
and clay is the best. With sucti ground 
and the irrigation properly managed the 
effluent can, if necessary, be discharged into 
the river without any damage, provided no 
cyanide has originally been let into the 
sewage. On the large Continental sewage 
farms the effluent water is even used for 
drinking purposes. 

2220. What does tliis effluent contain?— 
The bacterial purification is such that from 
17,000,000 germs per cubic centimetres the 
number is reduced to from 500 to 3000. The 
purest dolomite water contains 100. The 
organic matter in dissolution and the 
ammoniacal nitrogen is reduced to traces, 
but the nitric nitrogen in the form of 
nitrates is considerablv increased. This 
can only be avoideci if the sewage 
farm is so large that all the nitrogen 
is absorbed by the vegetation. The 
solid residue after evaporation at 110 
Centigrade- is 300 milligrams per litre 
or less than is contained in many hard 
potable waters. 

2221. Can the remaining nitrates be 
considered harmful to human beings ? — No : 
sanitarians condemn water containing a 
large quantity of nitrates only because 
the nitrate clearly shows the origin of 
the water, and it is, of course, not 
desirable that such water should be used 
for drinking purposes. 

2222. What standard of purity has the 
effluent from the septic tants and bacteria 
beds? — In the septic tank alone the suspended 
solids are reduced by 71 per cent. The 
albuminoid ammonia fey 81 per cent, and the 
oxygen absorption 50 per cent. When the 
water is used for subsequent irrigation one 
contact bed is sufficient, but if the water is 
let out in a stream tw^o or three contact 
beds will be required. From the third 
contact bed- the water is purer than 
the effluent from a sewage farm, except 
that the proportion ol" nitrates contained 
in the water is slightly greater, 5 per cent, 
about. 

2223. What is the best plan to prevent 
the greasy deposits in the septic tanks ?— A 

frease box must be fixed under every 
itchen sink in the whole town. Severe 
regulations must be issued that the grease 
must be skimmed off and the box regularly 
cleaned. The Sanitary Inspector at each 
visit must asceiiain that this has 
been done. I have noticed that with a 
lot of worry it is not impossible to get 
the public to observe the necessary sanitary 
rules. 



2224. Can the water from the bacteria 
beds be used again in a second pipenet for 
distribution as a second class water?— No; 
the number of bacteria is still too great even 
from the third contact bed, and the pres- 
ence of a few pathogenous microbes must 
always be foarecl. 

2225. How then could (his purified 
sewage be distributed again as a 
second class water?— The water purified 
in the septi(* tanks and on the bacteria 
beds must first be treated with 
peroxyde of chlorine. This will com- 
pletely sterilize the water and oxidise 
all the remaining traces of organic matter 
in dissolution. 

2226. If this second water distribution is 
made, how much water will remain to be 
used on the sewage farm ? — Based on a 
population of 100,000 inhabitants, the volume 
still remaining to be employed for irrigation 
of a sewage farm would be 1,'M)0,000 
gallons. 

2227. For how many people could this 
sewage farm give vegetable food ? — At 
the Parisian rate of WO grammes, or 
1 lb. per day, the number would be 
1 10,000. 

2228. What vegetable could be cultivated 
on this farm if the treatment is combined 
with bacteria beds? — All market vegetables 
such as potatoes, cabbage, carrots, salad, 
asparagus, etc., strawberries, melons, pump- 
kins, etc. 

2229. Do you know of any other method 
of sterilization of potable water than by per- 
oxyde of chlorine ? — Yes; by treatment with 
ozone.^ This method wfiich has been 
in experimental stage for several years 
has, however, now been practically 
rejected. 

2230. What would be the cost of the septic 
tank and bacteria bed purification of water ? 
-^For 5,600,000 gallons to be redistributed 
the expense would be, including 7 per cent, 
interest and sinking fund, approximately 
^18,000 per year. 

22B1. What would be the supplement of 
cost for the further purification with per- 
oxyde of chlorine ?— For 5,600,000 gallons, 
25,400 cubic metres per day, the cost of 
chemicals would be, per year, ^250. I have 
no information on working cost' and neces- 
sary buildings, but I do not suppose the 
whole yearly cost will exceed ^1750— total, 
i'2000. 

2232. How^ does the cost of the distribu- 
tion of this second class water compare with 
the cost of a direct distribution of water 
assuming that the supply below the Rand 
is unlimited ? — In calculating the price of 
the water from below at only 5d. per 1000 
gallons, the cost of 5,6(X),000 gallons 
of water daily will yearly amount to 
i^42,583. If the town supply is made 
separately from the Rand Water supply 
the cost will undoubtedly be mufch 
greater. 
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The supplementary cost of a 
second pipenet for 232 kilo- 
metres would be approxim- 
ately A'2U0,000, of which the 
interest and sinking fund at 
7 per cent, is . . 4'14,00t) 

Of the cost of the purification 
of water we can include a 

sum ot £r),(KK) 

(which is large, because the 
water must always be 
cleaned.) 

Supplementary maintenance ex- 
penses i^4,5()0 



Total, ^^23,500 

The yearly saving by the second pipenet 
will then be £49,000. If the population 
should increase above 100,(XX), tne saving 
will be so much the greater. 

22iJ3. Supposing the domestic supply is 
taken direct from the dolomite formation, is 
it necessary to steiilize this water before 
distribution by the ozonisation method 
which has been described by you? — This 
can only be shown by repeated bacterio- 
logical analyses, but I firinlV believe that it 
will in the end be impossible to give such 
a large supply a sullicient protection area 
without any farms or other townships 
included within this area. 

2234. What would the cost of such sup- 
plementary purification by ozone be .' — At 
one penny per iOOO gallons the expense 
would be for 5,600,0(]Sj gallons per day. 
.i^SjSOO per year, but with Andreoli's New 
Ozone Producer the cost will be reduced to 
one half of this sum. 

2235. If the water is distributed perfectly 
pure in the pipes, are there in the dis- 
tribution itself any sources of pollution .' — 
Yes. (1) If an intermittent supply is used 
for parts of town a suction from inside is 
produced when the water leaves. As leakings 
cannot be avoided the dirty water from 
Diitside leaks into the pipes. (2) Wjien 
water is collected in tanks it gets polluted 
by the heat. In most cases the ball-cock 
dips into this polluted water and when the 
pressure is weak the watei* gets into the 
main. (3) Garden hose fixed to the taps 
are generally employed. These garden hose 
lie wet in the gardens and are soiled. 
When (ixed on to a tap again a suction 
from the main is often produced, especially 
when another tap on the same service pipe 
is opened. Other causes may exist but 
these are the three principal ones. 

2236. What can be done to avoid this 
pollution .'—Avoid an intermittent supply 
entirely. Put the ball-cock high enough 
above the water. Totally prohibit the 
fixing of the hose on to the taps connected 
directly to the mains. 

2237. By prohibiting the hose taps from 
being lixed on to the water mains, how are 
the gardens to be watered .'—Small gardens 
can be watered by watering cans, but for a 
larger garden a special tank slowly filled at 
night will be required. 



2238. Is this method of fixing a special mt. 
water tank for the larger gardens and to ^- Karinun. 
distribute water from there to the gardens January 27, 
particularly expensive as a first installation ! looj. 
— No, the expenses will not exceed ijg30 in — 
any of the large gardens in Pretoria. 

2239. Will this method be of any benefit 
to the water distribution itself? — Yes, an 
immense benefit. Sometimes 3,000 garden 
taps in Pretoria are open at the same time, 
requiring 720,000 gallons per hour, or nine 
times the normal capacity of the mains. 
The timk^ will distribute this flow in the 
night hours, and in the day the mains will 
be used for the domestic supply. In tliis 
way the pressure can be kept up. 

2240. You have communicated ceiiiain 
ligures to the Town Engineer of Johannes- 
burg regarding the consumption of water in 
Pretoria ?— Yes. 

2241. Are the ligures 04 gallons per head 
from the pipes, and 80 gallons per head of 
population from the furrows for garden / 
supply? — Yes. 

2242. How do you account for these large 
figures ?— The 04 gallons from the pipes 
include a small garden supply to the 
suburbs which are not provided with 
furrows, but the difference of supply in 
rainy weather is only 400,000 gallons, or 
20 gallons per head. Of these a certain 
amount is accounted for by a smaller use 
of the bathroom in rainy and cold 
weather, and by the suppression of street 
watering. This means — that in basing 
the calculation on 20,000 inhabitants — the 
domestic and public supply is at least 44 
gallons per head, native servants included. 
Pretoria contains a large Dutch population 
of the poorer class which generally has 
very little acquaintance with God Neptune. 
The water is not even supplied to these 
])arts of town except by a puolic standpipe. 
There is at present no public wash-house, 
no abbattoirs, so that, deducting for the 
Government buildings and a small supply 
for industry, 40 gallons is well used for the 
houses. Of this I recognise a part is waste 
and must be restricted by meters, but on 
the other hand there are no grease boxes, 
and no flushing of private drains. If we 
had an almost entirely European population, 
water closets, grease boxes, flusning of 
private drains, and washing in the housps, 
it will be seen that the figure of rx5 gallons 
for domestic supply given in my Note* on 
(Quantities of Water in a Modern City, will 
be easily attained and only kept withm this 
limit if a distribution on a general meter 
system is adopted, and with a more general 
use of the shower bath instead of the plain 
bath. Eighty gallons per head for garden 
su])ply is, of coui*se, a pure waste, but this 
amount does not only run through the 
town as supposed. The use of the furrows is 
for twelve houi^s, and during this time 
2.000,000 gallons at least passes through, of 
which four-fifths is used— that is, 80 gallons 
per liead. But the waste occurs in water- 

♦ Not printed. 
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Mr. ing gardens by furrows, which require a 
A. Karison. considerable amount or water. If the 
January 27, Watering takes place from the taps, 0*4 
1902. ' gallons per square metre is used, and as 1 
— calculate six persons per half-erf, of which 
the half is garden, I have 250 gallons per 
house, or 42 gallons per head. This is only 
the half of tne furrow, but means a con- 
siderably greater number of gardens. 

2243. How do you explain the great 
amount of water used by Pretoria and 
American towns in comparison with English 
and Continental towns?— The large English 
towns include a large working population. 
This population has not yet been educated 
to the general hygienic rules. Bathrooms 
in the workmen's houses are still exceptions. 
The houses they live in are large barracks 
where the combined drainage from several 
householders require less water for the 
cleaning of the private drains. On the 
Continent, water-closets are still exceptions, 
bathrooms are unknown, even in the rich 
houses,- and the population is still more 
concentrated. Besides there is hardly a 
town which does not contemplate a large 
increase of the supply. In America, I mean 
the United States, the social rules are so 
entirely different, that workmen live like any 
other educated men. There is a bath-room 
and hot water in almost every house and 
no one will dream oi' how this hot water 
increases the consum|)tion. Johannesburg 
must be compared with an American 
town and not with a European town. 
The waste in the American towns, which 
is great, notwithstanding the steadily in- 
creasing number of water meters, must be 
taken into consideration, but we must have 
cleaner streets than in America, better 
maintained house drains, more gardens than 
in America, and no accumulation of the 
population in large barracks. An enormous 
amount of horses are kept in town and a 
small proportion of children is included in 
the population of Johannesburg. All this 
means water, and if the Director of the 
Water Supply in Paris, Mr. Huet, in 1878, 
already estimated that 90 gallons j)er liead 
will be necessary in any larger town in 
France, how much more true will this be 
in this climate ? 

2244. How then is it that they manage in 
other South African towns with a smaller 
supply ?— A larger number of natives are 
(irst of all very likely included. The rates 
are low for each house, but this is for a 
ridiculously small amount of water. What 
is over is generally paid for by meter at a 
very high price. The Hushing of the house 
drains is so little attended to, that their 
drainage system is dangerous, and a public 
water supply does not exist. All washing is 
done in the rivers and in some instances an 
intermittent water supply, the most danger- 
ous and the greatest water saving system in 
existence, is employed. This is quite 
sulticient to account fior it. 

2245. But in 



Johannesburg how can 
have been sufficient for 
100,000 inhabitants ?— It has never been 
proved that it has been so. It is not quite 



1)00,000 gallons 



clear in the census how many of the popu- 
lation were natives on the Mines within 
Johannesburg, and it has been shown in 
previous evidence that large private 
supplies have existed. There has been no 
washing done with Waterworks water. 
The washing has been done with con- 
taminated water, spreading typhoid all 
over the place. No private drains have 
existed ana consequently no flushing has 
taken place. As tne Waterworks Company 
has only just before the war given, so to 
say, water to drink, few houses were iitterl 
with bathrooms or even with showers. The 
exorbitant price has of course kept the 
consumption down and when the water 
was consumed one had to pay again as 
much to have it carried away and to 
take all the trouble to bale this water out 
to the slop-cart. This last is surely a 
better means against any use of the water 
than even the water meter; the rate of 
40s. ])er thousand gallons and the 6s. to 
have it carried awav. I only wonder how 
it has been possible for the Waterworks 
Company to get the people to use so 
much. 

2240. Then you do not consider the 
allowance of 20 gallons per head as pro- 
posed by Mr. Stewart sufficient, as long as 
no drainage system exists? — It is too much. 
I^r 100,OOND inhabitants this means 2,000,000 
gallons or 1000 slop-carts with 4flOO mules 
to carry it away, and a nice expenditure of 
4^360,000 per year. The people will 
rather go without a bath for a month than 
pay that sum. Garden watering with slop- 
water is all an illusion. I thought that I 
should get the people to do this, and I had 
to give it up. 

2247. But if drainage for slop-water alone 
was constructed, and the pail system con- 
tinued, could not the requirements be 
reduced ?— This would be the greatest 
mistake in tlu^ world. This drainage will 
require exactly the same amount of water 
for, Hushing as the water-closet drain. The 
private drains without sufficient Hushing 
must not exist. As soon as a covered 
drain exists all the slop-water without 
grease separation goes there. The m-ease 
is deposea in the drain and when all the 
urine and liquid faecal matter is thrown in 
there, it is in this extremely favourable 
medium that typhoid and other diseases are 
bred. To keep the urine out of them 
is impossible. No sanitary regulations or 
Sanitary Inspector has ever been able to 
obtain this miracle, and even if this miracle 
is obtained the rotten vegetables or other 
stuIT are quite as bad. No one of my men 
in Pretoria is allowed to break up these 
drains without smoking a pipe and in 
taking all possible precautions for previous 
ventilation. Still the work is so dangerous 
that I cannot get any more kafirs to do it. 
If, notwithstanding the danger, such slop- 
water drainage existed, this slop-water must 
go somewhere and it can surely not be 
allowed to go into the spruit. For irrigat- 
ing a farm it is not worth anything except 
as water, and then the grease must not be 
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in it. All this water must then be cleaned 
at a great exj)ense and still we keep the 
[)ail system at, at least, 5s. per house per 
month or ^50,000 per year. This goes a 
long way to pay for a supplement of 
water. 

2248. Then your opinion is that there is 
no alternative between 10 gallons per head 
and no drainage, or 100 gallons per head 
and drainage with water closet system?— 
No, if the houses and the town be 
kept in conformity to sanitary rules there 
is no intermediate solution between the two 
figures; but as elsewhere explained the half 
of the supply can be used over again, so 
that 50 to 60 gallons per head will be 
sutficient For a still larger i)opulation, this 
pO{)ulation must include a much larger 
number of natives, and the public service 
wtll not be any larger than I have pro- 
vided. The proportion vrill then, for any 
population above 100,000, considerably 
decrease, instead of, as in Fanning's 
table, increase; but for my part I am not 
so absolutely confident in this enormous 
increase, which even the working of the 
low grade mines will not justify. 

2249. What do vou think about the future 
price of water ? — If one million gallons per 
day is paid now, per year at lOs. per 
tliousand gallons— 1,(K)0 X 10s. X ;^»5 = 
ii82,5Q0— for 5,000,000 gallons, provided no 
mistake of drawing sup[)lies from several 
sources is made, there will be Is. 3d. [)er 
thousand gallons to pay— 5,000 X Is. 3d. X 
:i(55 = £127,800. The distribution of the 
second-class water will cost, with pumping, 
a maximum of £32,200. Total of £160,000. 
This sum of £160,000 represents, per 
head of population, 12s., or per house of 
six persons, £9 : 12s. |)er year, or 16s. per 
month. This includes of course taxation 
for street watering and for the public 
water supply, and this can by no means 
be considered in this country as a very 
large amount. I have no idea how much 
is paid now for sanitary service and slop- 
cart, but if the slop-cart service was or 
could be properly carried out, £100,000 
would not be sufticient for the present 
supply. The two services together repre- 
sent then £150,000. 

A double drainage scheme 

may cost £1,600,000 

(Including house connections 
-this for 230 kilo- 
metres.) 

At six per cent, this is per 

year £96,000 

Working expenses £24,000 



Total ... 



£120,000 



The sewage farm will not only pay for 
itself, but also the expenses for the cleianing 
and sterilization of the water to be re- 
employed. No increased taxation is then 
necessary and the town will have a double 
sewer net and can be able to undertake the 
repair of the roads, which is impracticable 
without a drainage of the rainwater. There 
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pposing that all the water exceed- 
tmount of 10 per cent, of the 
as pumped from the dolomite, 
5 eventually exhaust the water 
id in that formation ?— Yes, most 
but it would also at the same 
ip the perennial streams. 

ithin what period ?— This depends 
on how much more than the 
nount there is taken. No one 
e size of the cavities below, and 
the formation is not sufficiently 
to be taken as a basis for any 
on this subject. 

m have read the evidence of 
i. on the Steenkopjes scheme ?— 

ve you any remarks to make 

I have never been at Steenkopjes. 
idge with difficulty, but I know 
Magalies River and the farms 
iver. Mr. Stewart gives a gauging 
ngs of 15,000,000 Gallons per day. 
cks, who has evidently practiced 
om sight, has given 9 to 10 

per second, 10 cubic feet or 
ns. Per day this amounts to 
IS 02-3 «or 5,400,000 gallons, 
landmeters I know say it is 
)re than Apies River. It is 
know who is right in this matter. 
3where pointed out that gaugings 

give an uncertain return of 20 

* the right formula in each special 
\i employed. But this does not 

* the difference. Springs have as 
3 a very constant discharge, but 
» reason why there should not be 
)n to the rule, and that we should 
a variable spring of a very dan- 
ure for a water supply Even if 
( 15,000,000 gallons as a constant 
s spring could not be taken for 
'oject. It can hardlv be increased 
tion dams, to judfge from the 
information. The spruit coming 
ebeestfontein flattens out on the 
^ekrans, and absorption dams of 
ize could not be built. The dis- 
ss the formation is also only seven 

II kilometres. The water from 
tion dams might also as well go 
fontein or to the Rietspruit in- 
e Steenkopjes. If the 15,000,000 

Mr. Stewart were all taken, 
nt would have to be given to 
daily for nine or ten months, 
ans a storage of 4,500.000,000 
According to the latest maps 
the Surveying Office in Pretoria, 
I seems to me rather steep for 
dam of a reasonable height 

able to contain this amount, 
vith si>v or seven feet necessary 
ation and infiltration. C-onsider- 
lementary surveys and gaugings 
ecessary before anything can be 
is project. 

u speak in youi* scheme al)ont a 
d t'rocodile River at tlie poort in 
esbergen. What would tnis dam 



hold? — This is a most magnificent site for 
a dam. Three rivers meet right at the 
poort, and the water can be dammed up in 
the three rivers. The farm, which the lake 
should cover, is certainly very valuable, but 
should not make the project impossible. 
The wall, even of a height of 45 metres, or 
147 feet, should not at the top have a 
length of more than 100 metres, and even 
a horizontal arch could be employed for 
the dam. I had projected a large bridge of 
a single arch at this spot, so I know it 
well. I should think that such dam could 
contain 20,000,000,000 gallons, or per day a 
supply of nearly 60,000,000 gallons. 

2257. How would distance affect the cost 
of supply ? — For a small supply the long 
distance is prohibitive, but for a large 
supply the distance is not of great im- 
portance. The height to lift the water is 
very much more important, as more pump 
stations must be employed, or a greater 
thickness of plate adopted, and of course 
more coal used. 

2258. Have you any experience how water 
from dolomite affects bgilers? — Yes: I have 
been temporarily Acting Boiler Inspector, 
and I know this question well. The dolomite 
water is, of coui-se, not as soft as rain 
water, but when the boiler is carefully 
handled there is no necessity for any water- 
scjftener whatever. The acid water from 
the mines is witliout comparison consider- 
ably worse. Besides, I do not understand 
the discussion on this matter, because the 
Vaal is the same water, and there is no 
reason that it should be softer because it 
flows in the river, except, of course, in 
rainy weather. In my Note* on " Composi- 
tion of Water,'' it will be found that the 
Danube, for example, has at places a solid 
residue of 250 milligrammes per litre, instead 
of 188 milligrammes in the dolomite 
water. 

2259. You have read Mr. Stewart's evid- 
ence on the Zuurbekom Water Sijpj)ly. 
Have you any remai'ks to make thereon ?— 
Yes; I think Mr. Stewart had bettor 
adhere to his original figure of 1,000,000 
gallons. MyNotef on the levels covers this 
subject. I am not certain that the ''suction 
lever' mentioned in Mr. O'Reilly's letter^^ is 
the actual suction level, if it is not, it is only 
so much more certain that they are [mmp- 
ing out existing underground basins. 11" the 
Consolidated Goldfields' project of pumping 
Irom Olil'antsvlei is put in execution, tliey 
will of course have to lower also the suction 
level, and a glance at my sketch|| will show 
that the water will on the upper side take 
a new lower level of equilibrium, and then 
where is Zuurbekom ! It is ditlicult to 
believe that it should not alfect it in the 
length of time. The supposed dykes on 
each side of Zuurbekom are not t-erious, 
because where would the Klip River rome 
from '! 

* Not print(Ml. 

t So(? Apiunnlix ]I. 9. 

^ Not jjrintod. 

II Not printed. 
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^(tO. You have read Mr. Goch's evidence 
on Wonderfontein and the experiments 
made to prove the conimunicatiun between 
Wonderfontein and the ' Eye of the 
Mooi River ?— Yes. I am afraid that Mr. 
Van der Merwe went to sleep or that 
he did not wait long enough, but 
experiments such as these must be 
done by metliod. Mr. Goch must really 
be the only man who believes— if 
he does — that Wonderfontein * disa})pears 
and goes to the centre ot earth. It would ' 
be evaporated belbre that. "Communication 
like this, of even greater length, is in 
existence in hundreds of places in the 
\vt>rld. Wonderfontein is not so wuuder- 
iul after all, because the pans ai'e the 
principal source, and the Mooi River is 
the certain outlet. Is it possible to think 
that the quantities of the two springs have 
such a marvellous coinciden(*.e without com- 
munication between them ? The Mooi 
River has increased to 35 or 40 million 
gallons, the increase corresponding to the 
water from the supplementary area of the 
formation of dolomite which the Wonder- 
Ibntein loop crosses. There is no outlet for 
the WonderJbntein to the West, so where 
should it go if not to the Mooi River ? 
Another thing is, if it is by Alteration or per- 
colation, it is certainly not one chance in a 
hundred- that it is so. A stream of such 
magnitude could disappear on the sand, but 
in the dolomite certamly not, if there were 
no large fissures which could not allow any 
longer the expression, filtration imd per- 
colation, and it is on these two words, which" 
are entirely conventional, that the project 
depends. It is not necessary that it should 
be by filtration, because the corks of Mr. Van 
der Merwe were stopped. If we put a 
grating or even a fine sieve in a channel 
this will also stop the corks, and no one — 
not even Mr. Goch— will say that there is 
no longer any defined channel. La Loue, 
the second' spring in France was through 
its relative purity believed to be an absolutely 
original spring, and even Professors of the 
University of Besan^on had tried for ten 
years to prove the communication with the 
boubs by using tluoresceine. Then when 
''Pernod tils" was burned in Pontarlier it 
took only 24 hours for the whole stock of 
absinthe to run the 42 kilometres in direct 
line from Pontarlier to "La Loue," and 
to colour the water in the spring as 
green as any glass of absinthe in a cafe. 
It is then no wonder that Mr, Van der 
Merwe did not succeed. But it is puerile 
to beheve that these people are going 
to sit still. The first thing they told me 
was that they were going to take the 
question up again, and I was astonished 
to hear that they knew perfectly, as well as 
myself, of the hew method with levure of 
beer. There is then no use to hide these 
things, but to see first of all, before any 
expense is made, who is right, and there is 
not one chance in a hundred that the 
Potchefstroom people are in the wrong. 
lie the gaugings, 1 have elsewhere explained 
that it is almost ceilain that Wonder- 
fontein is variable, and that gaugings must 



be taken for a long period. I am oblieed Mr. 
to remai'k that it is more than neglect tnat ^' Karison. 
all these necessary gaugings were not January 27 
prof)erly made by persons interested in 1902. 
this water supply — the former Government — 
first of all— and it is a real pity that 
valuable time has been wasted. Even the 
Government, except President Kruger him- 
self, must have had doubts about this com- 
munication, because if they firmly believed 
that there was no communication why did 
they reduce the quantity to be taken to a 
(juarter or a fifth ? Why should they leave 
tlie' other three-quarters or four-fifths to 
run back to the centre of tlie earth to the 
j»rolit of nobody ? , 



The Coiimmsion adjourned for Luncheon, 



On Resuming, 

22(rl. {The Acting Chab^man lo Mr. Karl- 
son.) You know Mr. Cousens' project for 
pumping from the Vaal ? — Yes. 

22(52. Have you taken any gaugings there, 
and what do you^think about the scheme? 
— Yes; in April and May,' 1897, I gauged 
the Vaal at Standerton, together with Mr. 
Jorissen, Government Surveyor, and his 
assistant. I found there 17,000,000 gallons 
per day. I was told that this was not even 
the lowest level. The gaugings were very 
exactly made. As seen, tnis was only in 
the beginning of the dry season. ^ I have a 
great experience of Transvaal rivers, and 
even in the low country a week after 
the rain they are again in a normal flow. 
The calculations must be based on the 
gauging during the dry season. When I 
first began to think about this water supply 
1 heard all the enormous figures of the 
gaugings in the Vaal, so I was, of course, 
rather anxious to know where it all came 
from. I therefore multiplied the figures of 
17,000,000 to 18,000,000 I had found at 
Standerton with the drainage area of the 
Vaal at Vereeniging, divided oy the drainage 
area at Standerton. This proportion is 

/Q AAA 

r.!^^ and I arrived at 100 million gallons 

per day. This was so much below all the 
figures I had heard of that I kept it. But if 
the drainage area affects more or less the 
maximum discharge of the river, the 
minimum discharge has very little to do 
with it. No one of the rivers joining the 
Vaal below Standerton has the importance 
of the Vaal, so that even this figure of 100 
million gallons per day at the Vereeniging 
low level must be grossly exaggerated. I 
will, however, admit 90 millions, or three 
times the quantity necessary lor the Rand. 
Mr. Cousens proposes a dam 140 feet high 
—that is 42.7 metres. The Vaal itself is only 
13 metres deep, so that the height of the 
dam on tlie high banks will be 30 metres. 
I do not know any place between Klij) 
Hiver and Vereeniging where such a dam 
should have less than 1,500 metres in length, 
ir this is sufficient I leave it to Mr. Cousens 
to calr.ulate the price of this dam, which 
will nut be under £2,000,000. The calc.da- 

10 
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volume of the lake must be that he speaks about live or six 

the level of 20 metres from gallons per native. This is small. 

Df the stream. We raunot take We must teach the natives to clean 

! as the water runs out during themselves also, and what about the 

on, a head must be left to get sanitation on the mines? Just before 

at all. The lake will have a the war the removal of the nightsoil 

if 2 metres is taken off lor on the mines had become a public 

40*7 calamity, and some mines spent enor- 

0^0004 ~ ^^ kilometres. This mous sums on installation of a plant 

3 above Standerton, and what a ^^ '^ cook '* the nightsoil. I wish to 

r of bridges there would have b^^^^ , ^\ }'^^ ^ "^ ^ furnace, but m 

There would be work for a • ^^^ bacteria beds and sewage larm, 

eer alone for many years. The ^^'^ich is surely cheaner and more 

2J[j ' rational. A small supplement ol water 

vel will reach .77.^.^.,= 50 kilo- for this purpose, on the general pro- 

xu I >m ^x vision, will be si)ent with benelit. 

I'^K 4ronlSi?mn^H- "^'^^^^^^^ Nothing prevents two neighbouring 

I be 1,520,000,000 cubic metres ^^^j^^^g ^f^om using one plant on the 

course be narrower higher up) ^^^^^ between the two properties, and 

for nine months dry season^ , farming along the mines may in 

ibic metres, or per (lay 1,200 ^^-^ Succeed in bringing down 

^'Ji'' ^""^.^^ ^-^r '^PP\? ^^ the cost of mealies, and thereby the 

flow, l,2b0 million gallons, working expenses of the mines. I have 

m the turbme IS 20 metres. ^^^ ^^g,^ ^^^le to find, either, what, 

ncluding loss by friction, is j,^ ^j. Webb's calculation, was provided 

and the quantity to pump, j.^^, Krugersdorp, Germiston, and Boks- 

;allons. It requires to pump ^ f^ese will be three important 

,v^^ Y^'^ A.^'^^'u- ""^ ^T""' towns, and will have to be i)rovided 

^orlVu.V-^T/^'"'*''' P"^'!' ^vith dnunage as well. 

)e 25,000xC. This rough cal- __ ,^ vr 4- •+ • r ^ • 

ows, then, a supplement of a ^205. \ou notice it is mentioned, in 

hat is necessary. But if the cost the evidence, that a separate scheme 

with all the land to be bou^^ht, is contemplated by the Consolidated 

be built, &c., ^^2,500,000 is a Goldhelds for the pumi)ing of water from 

ite. We have the cost of this Olifanfs Vlei?— \es. 

. only 5 per cent., ;£!25,000. 2266. Do you a])prove of such a 

md the newer machines it will ^scheme? — No; I not only disapprove 

to ±'40,000. It is true that of it, but I condemn it. 1 do not 

1 gallons remains for irrigation undei^stand what this Commission is for. 

r Vaal, but the fault of the Vaal if each mine wants to go its own • 

is so deep tfiat the water way. I thought the Secretary of the 

utilised. A second dam must (.'hamber of Mines was speaking about 

It for this i)urp6se:i0 kilometres working the low grade mines, profiting 

in this way the scheme is not by the reduction of freight, customs 

)ut is rather gigantic i'or this duties, dynamite, etc. A separate policy 

d would take ten years to for the water supi)ly is to go ri^ht 

in the opposite direction to these wise 

have seen Mr. Cousens' evidence vules of economy. It must be well 

ject of the silting up of the understood that this water scheme is 

; 1 liave, and I recognise that only jJossible if everybody goes shoulder 

in what concerns the lake of to shouldt^r in the riffht direction, that 

fact, only at Veyey the lake is is to say, a combined scheme for all 

stal. The case is, however, not the mines and all the townships under 

i all. During the dry season one administration. 

f course not be any deposit at 2267 Can you give us any information 
it in flood the velocity will still ^bout the ilrice of water in European, 
at near the weir. The section American, and South African towns^?— 
er near the weir would be yes; but it is diiiicult to know if 
•e metres 1 he discharge in flood ^he public service is included in the 
8,800 cubic meti-es per second, water-rates. In Paris the rate is 5s. 
locity per second will still be per head of ijopulation j)er year. In 
jrsofaloot. This velocity is not ^ha huw French towns it is' 4s., and 
low even near the weir, so that i,^ the smaller it is 3s. In England 
11 deposit. It Will then form a ^nd America it is 4s. to 10s., and 
md the weir, where the velocity examples of 20s. are not rare. In 
r below the top of the weir is Pretoria it is about 12s. A rate of 
leposit must be drawn out by 312^. per head of i)oi)ulation in Johan- 
"6 weir. nesburg is then a large amount and 
e you checked ^Ir. Webb's may seem exorbitant, but in consider- 
as to the ([uantity of ing the absolutely unique circumstances, 
Bssary for the mines?— Not it is easily seen that lit is not so 
am* of course not competent extraordinary after all. If we compare 
on this subject, but I find the price i>er 1,000 gallons, it is much 
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more favourable still. This is for 
tribution for household {)urposes 
We then have:— 

Paris, per 1,000 gallons 

And for Inoiistries, Klova- 
tors, etc. 

Constantinople 

Suburbs of Pari.s ... is.Od.to 

Versailles 

Manchester ... 

aMoscow 

Liverpool 

Boston 

New York 

Philadelphia ... 

San Francisco 

Pretoria (sold by meter for house- 
hold) 

Average in Pretoria ... 

Proi)osed for Johannesburg for 
household 
And average (second canaliza- 
tion included) 
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lis- 


only. 


s. 


d. 


4 





t2 
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11 
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11 
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:\ 
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Oi 



1902. 



Where is, then, the exorbitant rate? The 
tariff based on rent is in Paris 16s. for i 32. 
In proportion, for an ordinary rent of A'l!2 

f)er month, or A* 1 50 i)er annum, we would 
lave 80s. per year, but this is, of cour.<e, 
for very small quantity. The prices which 
will have to be paid do not. then, constitute 
any extraordinary rates at all, taking into 
(consideration the entirely exceptional local 
circumstances. 

2268. Can you, in conclusion, recommend 
anjr one scheme or another .^— No ; this is 
entirely impossible. Instead of starting the 
necessary enquiries four or five years ago, 
when it was cleai-ly seen that this project 
had to come, these four years— or, rather, 
the first two thereof— have been wasted 
with inconceivable neglect on tlje part 
of the former Government, so that now 
there is not sufficient iaformation to hand 
for any man to recommend absolutely one 
thing or another. Rapid preliminary studies 
must first be made on the ground where 
the country is safe enough, and it will only 
then be possible to make comparative pro- 
jects for each sj)ecial case. 

2269. (Mr. Lance, representing the Johan- 
resburg Town Council.) I gather from your 
evidence that you consider the supply of 
water for the Rand should be taken from 
one source rather thai) from several ?— Yes ; 
that is my opinion. 

2270. But as a matter of fact there is 
more than one source of supply available? 
—Yes. 

2271. Then your idea, 1 gather, is that 
one Source should be taken, and it should 
be supplemented by artificial means rather 
than taking two or three sources?— Two or 
three existing sources. 

2272. Yes, natural sources? — Yes. 

2273. In forming that opinion have you 
considered the difference in the cost between 
the laying perhaps of an extra pipe line 
and working a second source ot supply, 
and the cost of artificially su[>plementing 
one supply?— Yes. 



2274. Does that work out in favour of Mr. 
your artificial supply ?— Yes, absolutely. ^' ^^risun. 

2275. The difference in cost works out in January 27, 
iavour of artificially supplementing the one 
s(Hirce ol supply?— Yes, besides that it may 
be absolutely impossible to overcome the 
legal dilficulties of several supplies. 

2276. But you propose to deal with them 
by legislation ?— (Jh ! that is a suggestion. 

2277. By artificially supplementing a sup- 
ply, you mean a system ol' what you call 
absorption dams?— Yes. 

2278. And the source which you suggest 
primarily is that of the Klip River Valley? 
- No, you see the last answer in my evi- 
dence. 

2279. 1 know your evidence. Will you give 
the Klip River Valley as an example, we 
will put it that way ?— Yes. 

2280. And 1 gather that in dealing with 
this Klij) River valley suggestion, you pro- 
pose to put wells down at distances about 
a mile apart ?— For the pumping up, yes. 

2281. You propose putting these wells 
and also a number of dams?— Yes, wells in 
the dams for absorption. 

2282. Would not this necessitate a con- 
siderable number of pumping-stations?— 
The twenty-two wells will represent 
twenty-two pumping-stations. As a tem- 
porary measure the twenty-two wells will 
be built, and tlie general gallery on the 
whole length will be completed afterwards 
by boring from every second well. 

2283. In the meantime you would put 
down twenty-two separate pumping-stations, 
and all these twenty-two pumping-stations 
will be supplied from a central electric 
station at Vereeniging. You will have twenty- 
two stations which you have to erect?— Yes. 

2284. This is until you construct what you 
call a "gallery"?— Yes. 

2285. It will be a verv expensive process? 
-Yes, ^^300,000. 

2286. You still tell us that a scheme of 
this sort which would involve twenty-two 
different pumping-stations would be cheaper 
than adding another source with the one, 
two or three pumping-stations which may 
be necessary ?— That is what I absolutely 
believe. 

2287. You have given us an estimate of 
the cost of bringing in this Klip River 
supply. Have you worked that out in detail J 
— No, this was done three years ago. 

2288. Then it cannot be taken as a reliable 
detailed estimate ?— No, but very approxi- 
mate. 

2289. I understand that in dealing vrtth the 
question of rainfall you have taken this Klip 
Hiver Vallev source "only. You have taken 
the water-shed of that?— For this absorption 
scheme; yes. 

2290. The Wonderfontein supply is another 
water-shed ? — Yes. 

2291 And Steen kopjes is still another ?— 
Yes. that is what I am not absolutelv certain 
of. 
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11 in the dolomite. The 
[ the Steenkopjes are 
me basin ?— Yes. 

is a very large area 
ver Valley area of dolo- 
times as much at least, 
if you look at the map. 

>w to the town's require- 

give us for household 

closets, or put down for 

,500.000 gallons per day. 

think, at 55 gallons per 

t you consider a proper 
)urposes, for Europeans ? 
1 my calculation on the 
3 in this country, to six 

know if I am right in 
IV head?— Yes. I do not 
n every case. I think it 

that Mr. Andrews was 
3 mark? — Yes. 

)f using half of our town 
Yes. 

[ary supply?— Yes. 

go further, out of this 
estimate, where do you 
5,600,000 from. I will 
1 mean. You have got 
^n at so much ; the whole 
e gardens does it not ?— 

ublic service— the great 
n the streets ?— No, not 

Gallons. 

900,000 

IS 200,000 

133,000 

luntains ... 70,000 

's 40,000 

:ains ... 2,000 

20,000 

:iO,000 

100,000 

aols. Hotels, 
wn Stables, 

100,000 

e drains... 1,000,000 

20,000 

lie Service 2,675,000 

)f a million of that is 
t ^0 away through the 
fecial calculation of that. 

water will not go away ! 
t will of course be lost 

have gone into the 

much would be lost /— 

undred thousand gallons 

rest would run awav 

?-Yes. 

liave about six millions 
through the sewers I — 



2307. Taking that figure, in dealing witli 
that as you propose on your sewage farm, 
would you not lose more tlian a million ?— 
I should not allow more than 1,400,000 go 
to the sewage farm. 

2308. Is there not water lost in this treat- 
ment that you propose ! — In the treatment 
by bacteria bed, none whatever. 

2309. So you reckon you would have 
5,000,000 as the result of the treatment ?— 
Yes. 

2M0, Can you tell us of any place where 
this treatment is carried out ana the water 
used again .^— No, I cannot do that because 
it could only be in Johannesburg where 
such a scheme could be because of the 
exceptional circumstances. 

2311. You do not know where it has 
been used?— No, but sterilization by peroxyde 
of chlorine is used in Ostende and Lectoure 
in France. 

2312. I thought you quoted some German 
town where it was used for drinking pur- 
poses ?— I said that the water coming from 
the drains— on the sewage farms— is used 
for drinking purposes on the farms in Paris 
and Berlin. 

2^113. They use it for drinking purposes ! 
—Yes, absolutely. 

2314. That ,is the water coming from the 
sewerage?— My water treated on bacteria 
beds and sterilized will be very much 
better. 

2315. Then we are right in assuming that 
it is a scientilic process which is recom- 
mended by you, and you do not know 
whether it has been put in practical use ? 
—It will have to be tried lirst to see if it 
is possible to do it. I cannot put myself 
down as an oracle. 

231(>. You would get this water whicli 
you propose to give us at the point of the 
outfall of the sewer?- Yes. 

2317. That would be about eight or ten 
miles out of town ? — No, one mile or in the 
town. 

2318. Do you think it practicable to have 
the outfall, of the sewer on tlie farm so 
near the town?— No, on the bacteria bed. 

2!H9. Tlien you do not propose to take 
this water down to the sewage farm ?— No. 

2320. To deal with it specially a short 
distance out of the town ?— Yes. 

2:321. Is that it ?— Yes. 

2;>22. 1 thought you said that a great 
deal of this water would come down th(^ 
sewers ? — One million four hundred thousand 
gallons, which could not be used afterwards, 
would go down to the sewage larm. 

23213. But the outflow from the town is 
in the sewers, is it not ?— Yes, you must 
calculate that on 100,000 inhabitants there 
must be 11,200,000 gallons used, and of 
this 5,600,000 is purified again in the septic 
tinks and the bacteria beds. 

2324. How do you take this 5,600,000 
gallons to the septic tanks and bacteria 
oeds ? — Wy an outfall sewei*. 



Digitized by 



Google 



■P^^IF^' 



WITWATERSRAND WATER SUl^PLY COMMISSION. 



141 



23^. Is it not through an ordinary sewer? 
—Yes. 

2326. That is to say you make an outfall 
from the sewer at a point nearer the town 
for these beds ?— All sewage must first go to 
the bacteria beds. 

2327. This 5,600,000 gallons goes away 
into the sewers '?— Yes ; but it is not 
5,600,000, you have 11,000,000 gallons. 

2328. It doe^ not all go into the sewer.^, 
part goes into the streets and gardens ?— I 
recognise that myself. 

2329. What [ want to get at ^is this. 
Your sewers go right away to a * sewage 
farm which may be eight or ten miles 
away?— A small quantity goe:5 there. 

2330. You say your bacteria beds are 
near the town ?— Yes. 

2331. How do you get the water out of 
the sewers there? Do you make a special 
outfall ?— No, that is the general outfall 
sewer which goes first to the bacteria bed. 

2332. And then goes on to the farm ?— When 
it is purified, one part, 1,400,000 gallons, 
goes to the sewage farm and 5,600,000 
gallons is pumped out to the town again. 

2333. Then this purifying process of the 
sewage takes place near town .^ — Yes. 

2334. The sewage itself is all emptied out 
in the town ? — It first goes to the septi(- 
tank, which is absolutely covered where the 
gases are burnt, and after that it is laid out 
on these bacteria beds which do not develop 
anv smell. 

2335. It involves the treatment of sewage 
near the town .' — Yes; but if necessary you 
can go further away. 

2336. Have you ever been in any place 
where they treated sewage in this way— 
with bact*:'ria beds ?— No ; I have not been 
in Europe for four years, but I have had 
elaborate reports I'rom the chief engineers in 
Paris, and there is no doubt about its 
[)racticability. 

2337. Have they reported on the smell 
that takes place:— Yes; the smell is very 
great if the septic tanks are not covered up, 
but when they are covered up tliere is no 
smell whatever. 

2338. You cannot quote anything from 
your actual knowledge ?— No. 

2339. This water would have to be pumped 
up again ?— Yes. 

2340. Have you reckoned the cost of that ! 
—Yes; but the other water coming Irom 
below has also to be pumped. 

2341. The natural water has to be pumped. 
Is there no great difference in the cost o 
pumping /—There could possibly be no 
(inference. 

2342. Will it cost as much to pump this 
five million gallons up again as it costs us 
to pump the same quantity from elsewhere ? 
—No, pnly Is. 

2343. You have given us an estimate of 
what we are going to save by using this 
water over again .^— Yos. 



2344. In tliat I do not see anything mi. 
allowed for pumping ?— The pumping of the ^^- ^^^i'- 
water from below is calculated to a price January 27, 
of 5d. per thousand gallons, which is low, 1902. 
and in that way, with 5,600,000 gallons per — 
day, the annual sum would be £42,583. 

2345. How do you make out what we are 
going to save ?— That is, of course, the whole 
thing. 

2346. You give us £23,500 as what this 
purification scheme and second pipe is 
going to cost? — Yes. 

2347. What are you going to save?— 
£19,100. 

2348. That is, the difference between 
4:^42,600 and the £23,500 ?— Yes. 

2349. So that the £23,500 is what you 
put down as the cost of using this water 
over again? — Y'es. 

2350. In that I do not see any allowance 
for pumping it up?— The pumping expenses 
are the same in the two cases. Whether you 
pump clean water or the purified water the 
expenses of pumping are the same. 

2351. But the ^^42,600 is the same?— Tlie 
£42,600 is the cost of the water at the 
" door " of Johannesburg. 

2352. What I want to get at is the cost 
of pumping it from the place where you 
purify it to the service reservoir. You have 
not given us that?— No, this £42,583 does 
not include the pumping up to the service 
resen^oir. Tliis is at the ' door " qf Johan- 
nesburg. 

2a53. What is the door ?— At the lower 
end. 

2354. At the lowest point?— Yes. 

2;\55. And you reckon that would be in 
point of level the same point as you deal 
with this secondary water? — Yes, practically 
the same. 

2356. Taking your own figures, you say 
we should save £19,000 a year .'—Yes. 

2357. That, on the consumption you 
estimate for, amounts to about 2d a thousand 
gallons?— No. 

2358. If 5d. comes to £42,(300, it is a 
fraction above 2d?— Yes. 

2359. About 2Jd., is it not?— Yes. 

2360. 2^d. per thousand gallons is to be 
the inducement for us to use the water 
over again? — Yes. 

2361. It will involve a second system of 
pipes right through the town, will it not? 
— Yes, but that is all included. 

2362. I mean, we have the net gain. 
Now I want to see what the disadvantages 
are against this. There is the inconveni- 
ence of a second pipe system right through 
the town? — That is not an inconvenience. 
That is a very great and enormous con- 
venience. 

2363. You do not think it would be an 
inconvenience? — None whatever; it is a con- 
venience. 

2364. Then there is the second system of 
taps?— Yes. 
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should say, first, that the saving of 2|d. a 
thousand gallons is not small, and, secondly, 
1 do not see where the water is going to 
be got 

2383. That brings us back to the point 
we were at first. You estimate that you can 
get 3() million gallons from this Klip River 
Valley? -Yes. 

2384. Cannot you add to that, say, from 
the Wonderfontein Valley and from Steen- 
kopjes?— Y'es, but then we have not to cal- 
culate any longer on the Is. 3d. for natural 
water. 

2385. It will cost more ?— Yes. 

2385. Would there be any great dilYerence 
in the cost?— No, I have only made an 
approximate calculation to see' that I was 
right. 

2387. The difference in cost would not 
be very great ?— Yes, the difference in^cost 
would be very great. 

2388. It would be ?— If one source ol* 
supply could possibly deliver sufficient foi- 
Johannesburg for all purposes at a very 
low cost, 1 do not think myself that the 
second pipenet would be necessary. 

2389. But seeing that one source such as 
you suggest may not be sufficient, you would 
recommend us to use this water over again 
rather than supplement it from another 
source .' — Yes. 

2390. (Mr, Thomson^ representing the 
Johannesburg Waterworks Company.) Have 
you had any actual control of the inaugura- 
tion of waterworks for any town ?— Yes, 
when I was Assistant Town Engineer at 
Bordeaux, we doubled the system about. 

2391. You have never inaugurated a system 
or had the sole control of the water system 
for any town /—For the building of a water 
system ? 

2392. For the construction of the whole 
scheme ? — No. 

2393. And the bulk of the evidence you 
have given us is theory based on your 
studies or researches ?— Yes, but if it is 
theory in such a case, I cannot see where 
the practice could come in. 

2394. You are really a railway engineer. 
That is the branch of your profession that 
you follow ?— No, not at all. I consider that 
i have had as much practice in water or 
sanitary engineering as in railway engineer- 
ing. 

2.595. You are not an Associate or a 
Member of the Civil Engineers?— No, I have 
not got that honour yet. 

239(). You hope to get it yet ? — Yes, some 
day. 

2397. I notice in your answer about the 
Vaal River, that the gauging you took was 
immediately after the rainy season— April 
and May ? — Yes. 

2398. When there was a strong stream 
flowing I — No, there was no strong stream 
in April and May. 

2399. When is it strongest ? —At the rainy 
season. 
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2400. When is it at its lowest?— The 
lowest would naturally be in October or 
November. 

2401. Six months after you took the 
gauging ? — Yes. 

2402. Do you know that sometimes the 
average flow of the Vaal Hiver has been 
less than ten million gallons a day ?—l should 
not be astonished if it was. 

2403. Would you be astonished to hear 
that it ceased lowing altogether"^ -No, 1 
should not be astonished to hear that it 
ceased flowing altogether. / 

240i. And still you think that the Vanl 
River can supply 30 or 40 million gallons 
a day ?— No, I have not said that. 1 have 
said that that is the very maximum. 

2405. You first of all |)ut it down at 4(K) 
millions?— I said that it was based on a 
proportion taken of the true drainnge areas 
which by no means can be estimated as a 
gauging of the stream, and, of course, it 
means tlie absolute maximum. 

2406. I take your own evidence. First of 
all you estimated it at one hundred mil- 
lions, and then you say that "as none of 
these spruits are as large as the Vaal, this 
is apparently exaggerated, and thirty to 
forty million gallons would be nearer the 
correct amount, or not much more than the 
Rand and Johannesburg require.'* Do vou 
still estimate it at that?— No: I should not 
be astonished myself if there was only ten 
million gallons. " 

2407. Therefore the Vaal would be an 
uncertain source?— Yes; without a dam it 
would be an uncertain source. 

2408. Where do you propose to make a 
dam?— That I do not know. 

2409. You have given us estimates of the 
cost, you speak of delivering at 7d., so vou 
must have some idea of it ?— I have the 
section of the river over a ( ertain distance. 

2410. Have yon made a -survey of any 
portion of the river where it is possible to 
make a dam ?— No ; I have gone from the 
railway plans which is a sulhcient survey 
for such a purpose. 

2411. On what premises do you base your 
estimate that you have given us in your 
evidence for the cost of the survey and the 
price you are going to deliver it?— That is 
in the notes.* I have handed in the whole 
calculation. 

2412. I want to know from you. I can- 
not refer to the notes at this moment. I 
want to know on what data you base those 
figures of yours in connection with the 
Vaal River Scheme ?— Then you had better 
take the notes. 

2413. Surely you can state on what you 
base your figures. In the fourth question 
in 3'our evidence your calculation shows the 
sum of £1,320,000. 1 want to know how 
you arrive at that, seeing that you made no 
surveys of a dam site or pipe line, or any- 
thing else?— I will read the estimate. 



• See Appe^ndix H. 3. 



2414. Give me the cost of your dam in Mr. 
the Vaal River ?— That you have in the ^' Karison. 

evidence. January 27, 

2415. How do you arrive at the figures ^^^^ - 
if you never made a survey ? How do you 
estimate the cost of the dfam in the Vaal 
River?— Any engineer can estimate that 
without making a survey. ^ 

2416. This is just a lough calculation?— 
Yes. 

2il7. The same for the length of pipe 
line .^— No ; there you have the map to go 
upon. 

2i18. Then you should know where you 
propose to have your dam ?— This scheme 
was first made up without anv dam, based 
on 100,00l),(K)0 gallons. 

2M9. Vou tell us that the pipe line is 
easily estimated because you Know the 
length of it .'—Yes. 

2420. Tlierefore from Johannesburg you 
can give us a point on the Vaal River that 
you based your estimate on ?— FYom Ver- 
eeniging. 

2i21. Wtiat is the price for the dam ?— 
i\-}Ol),000, I think. 

2422. And the pipe line I — The pipe lino 
was i:^^)30,0()0. 

242;i. That is for one pipe— a single pipe f— 
Yes. 

2424. What diameter ?— The diameter was, 
I think, 1-25. 

2425. Was it a 16 inch or a 24 inch pipe ? • 
—No, 1'20 metre to 1*30 metre— that is, 
live feet diameter. 

2426. Five feet diameter ?— No^ 4 to 4J it. 

2427. And you consider it would be 
judicious to have one pipe of that size 
rather than a double set of pipes of a 
smaller diameter ?— Yes. 

2428. In case of breakages or accidents ? 
— Yes, the accidents are none. 

2429. Would you advise a single line of 
pipe of this large diameter in place of two 

Sipes running alongside each other (^f less 
iameter ? — Yes, absolutely. 
24130. Notwithstanding any possible 
accidents or . breakages ?— There are no 
breakages to be feared if they are properly 
made and if there were any small accidents 
the reservoirs are there for this purpose. 

2431. What about a charge of dynamite I 
—A charge of dynamite would blow up the 
two pipes as well as the one. 

2432. Can .>ou tell us of any instance 
where water is pumped under these con- 
ditions? — All the big supplies to Paris are 
conveyed by a single pipe. New Vork also 
has a single pipe. 

2433. Under the same conditions ?— Yes, 
there is no practical difference. 

2434. What height do they pump ?— Yon 
will find that 1 say for such a large pipe 
as that it is not advisable to have only a 
single pump station. You have to avoid 
the tliicKuesses of plate of more than nine 
or ten millimetres. For that you would 
want three or four pumping stations. 
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Mr. 2435. Yoii would not require so iiiuriy Jbr 

A. Karisoii. the pipes of smaller diameter?— No,' you 
jADuary 27, could possibly save one pumping station. 

^^* 2436. And that of course lessens the price .^ 

—Yes, the price of pumping. 

2437. What quantity of coal would it 
take per hour per horse-power ?—1*5i3 kilo- 
grammes. 

2438. Not 1-2?— I have estimated it here 
at 1*33 kilogrammes of coal— that is, three 
pounds of coal for one horse power per 
hour. 

2439. Why have you now altered your 
estimate; you first of all said 4 '2?- It is 
between the two. One-tenth of a lb. of 
coal is not of very great importance. 

2440. What quality of coal would that 
be?— The same coal as used in Pretoria for 
the Electric Lighting works. 

2444. Do you get that at Vereeniging ?— 
No, but Vereeniging coal is even better. 

2442. Would you be surprised to hear 
that it takes 5 lbs. of coal per horse-power 
per hour?— That depends absolutely on the 
steam engine. There are bad sorts and 
good sorts. 

2443. So you cannot lay it down as a 
hard and fast rule then, that you require 
3 lbs ol coal?— No, this depenas naturally 
on the coal you get. You under.^tand thnt 
this is approximate, and not definite. 

2444. Would that, affect the price of 
water? You say that you can supply it at 
7d., but can you do that supposing it takes 
5 lbs. of coal per hour per horse-power 
instead of 3 lbs.?— That will affect it a 
penny a thousand gallons. 

2445. If you use nearly double the quan- 
tity of coal?— Yes, but it is not nearly 
double. 

2446. You have given evidence about 
Steenkopjes. Have you been on the place? 
— No, not on Steenkopjes. I do not know 
anything about it. 

24 17. You do not know anything about the 

■ configuration of the country?— No, except 

what I have seen on Major Jackson's last 

map, which is better than the one I have 

liere. 

2448. You have told us that Steenkopies 
water and the Wonderfontein water is really 
one and the same basin ?— That is, fi^om the 
same watershed, yes. 

2449. From the same basin ?— Yes. 

2450. Do you know Olifantsvlei, which is 
close to Steenkopjes ?— No. 

2451. Would you be surprised to hear 
that the water from there flows in a directly 
opposite direction to that flowing from 
Steenkopjes?- How far is that from Steen- 
kopjes ? 

2452. A few miles— 45 miles?— Then it 
flows against the Wonderfontein. There is 
always a dividing line, but it is very diHi- 
cult to know wlioro it is. 



2i53. Wonderfontein Hows into the Vaal 
River ? — Yes, from the same catchment basin 
but not from the same river basin, because 
on the underground the dividing line very 
seldom corresponds with the surface divid- 
ing line. 

2454. With regard to Steenkopjes, you 
would not venture to contradict the evidence 
of Mr. Stewart, who has made exhaustive 
examinations? — No, I have never had the 
slightest intention to contradict his evidence. 

2455. You have read the evidence of Mr. 
Willcocks ?— Yes, I have the report here. 

2456. You notice that both Mr. Willcocks 
and Mr. Stewart say in their evidence that 
there is sufficient water in the dolomite 
to supply the whole of Johannesburg and 
themmes? — Mr. Willcocks supposes an infil- 
tration of three inches. 

2457. You have heard what they say, that 
there is sufficient water in the dolomite 
for Johannesburg and the mines?— That 
depends absolutely 

2458. Have you or have you not? — Yes. 

2459. You think they are both wrong?— 
Mr. Willcocks is not wrong in the quantity to 
be got from the formation, but he is entirely 
wron^ in the quantity he supposes to be 
sufficient, and these are two wiaely different 
things. 

2460. And Mr. Stewart ?— He estimates 30 
gallons a day for everything. I think it is 
not enough. 

244)4. But you have told us that 40 gallons 
is enough ?— No, I have said that 20 gallons 
was too much, because there is nothing now 
to cari\v it away. Ten gallons is all that 
can possibly be carried away unless we 
have another system. 

24432. Your figures are so contradictory. 
In question 2244 you tell us you provided 
55 gallons per head ?— Yes, 55 gallons per 
liead plus what is used over again. 

2403. And in. question 2204 you say that 
6,00(),0(X) is sufficient, and in question 2244 
you tell us that 55 gallons for domestic 
purposes only, or a total of 44,200,000 
gallons ?— That is water that has to be used 
over again. 

2404. Would you seriously recommend 
the Government instead of utilising the 
water which is said to be in sufficient 
quantities in the dolomite, to use water from 
sewage pipes— you are perfectly serious? — 
Yes, perfectly serious. 

24^35. (Mr. Duinat^ representing Mr. Goch.) 
You talk about a report which you made 
in 4897 or 4898, are you at liberty to tell 
me for whom that report was made?— No, 1 
do not think I am. 

2466. I suppose in any case the people 
for whom you made that report did not 
think it worth their while to go on with 
the extensive geological, hydrological and 
hydrographical survey, which you say is 
necessary before anything very definite can 
be predicted* about this scheme that you 
now suggest ?— 1 considered it was the Gov- 
ernments duty \\i that Wxm^ to do it. 



Digitized by 



Google 



WITWATERSRAND WATER SUPPLY COMMISSION. 



i/iTi 



'24(37. Tlien your report was for the 
Governraent?--(No reply.) 

2368. You say that the scheme you now 
put forward is a suggestive plan?— Yes. 

2469. And you say that this suggestive 
scheme of yours depends upon a proper 
survey of the whole question first ?— Yes. 

2470. Upon a preliminary study of it ?— 
Yes. 

2471. How long do you think such a 
study would take .'—Six months. 

2472. If it were a Government supi>orting 
one ? — Yes. 

2473. With a large staff of men .'—Yes. 

2474. In the meantime supposing the 
scheme was adopted and you started this series 
of wells which you talk of— the twenty-two 
wells — for the purpose of sinking them and 
pumping the water out ot them while you 
are sinkmg, do you suggest that an elei^tric 
plant should be * established at Vereen- 
iging for the supply of power ?— Yes, the 
plant could be erected. 

2475. And if you found after you had 
started your galleries at the bottom of these 
wells that you had to extend them until 
you made a gallery of twenty -two miles, 
and you found then that your supply of 
water was not adequate to the demands of 
the town, that plant and the expense of 
these galleries and wells would be a dead 
loss to the country ?— Yes, but that is im- 
possible ; such a thing could not happen. 

2470. That is your opinion ?— Yes. It is 
my opinion that it would be a dead loss, if 
such a thing could happen. 

2477. In your opinion it cannot happen ?— 
No. 

2478. Can you give us any idea of the 
time that would be needed to cut through 
this twenty-two miles of drive ?— Yes. I 
have given it somewhere in my report. I 
think it is ten months, because tne work is 
proceeding Irom every second well. 

2479. Yes, but vou start from every 
alternate well ?— Yes, every second well. 
That is how I have calculated it. 

2480. Would you drive twenty-two miles 
of galleries in ten months?— Yes. 

2i81. You would have tw^enty-two faces ?— 
No; only eleven to pump from. 

2482. And you would do twenty-two 
miles of gallery in ten months?— Yes. ^ 

2483. This drive or gallery of yours, w^ould 
it be on the floor of the dolomite ?— No ; 
you have to go 15() feef in the dolomite. 
As near to the bottom of the formation as 
possible, because the dolomite does not go 
to the centre of the earth. 

2484. You would go as near to the centre 
of the dolomite as you could .^— Yes ; I 
should say 150 feet. 

2485. What is the thickness of the dolo- 
mite ?— That I do not know. 

2480. I suggest it to yon, as given in a 
work of De Launey's by Dr. Hatch, as O.IXR) 
I'eet ? — Not all over. 



2487. That is the average thickness of the Mr. 
strata .'—That is on the north side of the ^- ^so"- 

Hand. .lanuary 27, 

2^8. No, on that formation just above the ]^ 
Black Reef J— If they estimate it at that so 
much the better. 

2489. What do you think the dip of the 
Black Reef is in that Klip River Valley, It 
lies fairly flat, does it not— that is, the 
Black Reef ?— Yes. It dips about ten de- 
grees—the dolomite does not seem to dip so 
much. 

2490. The Black Reef dips about ten 
degrees ^ — Yes. 

2491. Now, your eleventh well from Ver- 
eeniging would, 1 think, if you take the map 
and sketch it off, be about seven miles from 
the outcrop of the Black Reef?— On the 
east side. 

2492. NOj the south. Take your line of 
wells runmng north, and then roughly the 
centre of this line ol' wells would be about 
seven miles from the Black Reef?— East or 
west. 

2493. tioing tow^ards the south ?— But the 
Black Reef does not come out on this side 
of the Vaal. 

2494. You have the Black Reef outcropping 
East and West ?— Yes. 

^95. Stand on the outcrop and look south. 
The centre of your line of wells which run 
North and South would be roughly between 
seven and eight miles from tlie outcrop of 
the Black Reef, where you would be stand- 
ing. Am I not clear? Draw a line through 
Vereeniging North and South and eventually 
cutting tlie Black Reef at the North end of 
it. The distance between Vereeniging and 
the northern end of that line which is about 
22 miles, your central well on that line 
would be half-way, or about eleven miles 
from Vereeniging, or eleven miles from the 
Black Reef ?— No, it would be almost parallel 
to that north line. 

2496. The position of your central well? 
—Yes. 

2497. It would be about eight or eleven 
miles?— Yes. 

2498. You go down in that central well 
to about the middle of the dolomite ? — No, 
about 150 feet. 

2499. My data rules that the dolomite 
formation is about 6,000 feet thick, and 
therefore if that is correct it means that 
to get to the middle of the bed of dolomite 
besides passing through the upper sandstone 
formation you would have to sink 3,000 
feet ? — 150 Jeet is quite suflicient. 

2500. Where do you get the data that 
makes you think that? — Because I then got 
sufficient i)ressure from above to bring tne 
water to the wells. That 150 feet is to 
create an artificial pressure behind. 

2501. Where did you get the figure on 
which you base that— that if you start from 
the surface you get to the dolomite after 
you sink 150 feet .' — The dolomite is on the 
surface. 
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Mr. 2502. Where; at the centre of this Klip 

A. Karison. River basiii .^— It is not much helow. 

himiary 27, 2503. I look at the map and see a large 
^^- belt of blue stone?— It is all the way along 
the railway line. 

2504. I also see a large broad band of 
sandstone ? — That is si j ale. 

2505. Whirh overlies the dolomite ? — 1 am 
not going there at all exce|)t for the dam 
which may be used as an absori)tion dam 
on this slate formation. 

250G. Do I understand then, that for the 
22 miles you can start your wells right on 
the dolomite itself— that is. from the Klip 
River to Vereeniging?— Exactly ; yos, or not 
far from it. 

2507. You go 150 feet into that bed of 
fi,000 ieet of dolomite ?— Yes. 

2508. The principle which is at the bottom 
of your .scheme is tnis, that through a gallery 
you will draw 30 million gallons a day?-^ 
Ves. 

2509. So as not to eventually exhaust the 
water stored in the dolomite you will have 
a series of what you call small and cheap 
dams which will store the rain water and 
will supply it to the dolomite at the rate 
at which you draw it from the dolomite— 
that is, at the rate of 30 million gallons a 
day ?— Yes. 

2510. How many of these small and chea[) 
dams do you propose to put on this area of 
900 square kilometres ?— I calculated six or 
seven. 

2511. Only six or seven small dams, and 
you are going to knock the bottom out of 
them ? — In these dams there will be bore- 
holes six inches in diameter. 

2512. How do you propose to prevent 
these boreholes silting up when the floods 
bring down gravel and so on to the dam ? — 
There are filter plates fixed on the top of 
each well. 

2513. And that filter will have to filter 
all the water which that dam accumulates? 
—Yes. 

2514. Do you mean sand filters ? — No, that 
is to be a special plate. A special sand- 
stone plate made for the purpose. It does 
not mean to take away tne microbes, but 
only to take away the mud. It is a com- 
pressed sand pipe. There are many filters 
made now even for large towns of the 
sandstone plate. 

2515. Do I understand that you mean a 
large slab of sandstone ?— A large slab of 
artificial sandstone through which the water 
has to pass. 

2516. How long to you think it would 
take to clog ? — Well, it has to be cleaned. 

2517. Do you have to dry your dam each 
time you clean it.'— There is no dilficulty, 
you can easily brush beneath the water 
surface or filter plates. 

2518. You said that you liad about seven 
of these dams ?— Yes, I had calculated on 
that number. 



2519. In any case you have seven oh this 
plan .' — Yes. 

2520. Now the seven dams together would 
have to give 30 million gallons a day ? — Yes. 

2521. Through these bore holes?— They 
have to go through much more. 

2521a. Thirty million gallons a day ? — Yes. 

2522. If there were seven dams, roughly it 
means that four million gallons a day would 
have to percolate in these bore-holes of 
yours in each dam ?— Yes. 

2523. I presume these dams ought to be 
able to hold in wet weathei 30 days' 
supply. 

(To the Activg Chair tuan.) I am trying to 
get at the ca])acity of these dams, and I 
think I .shiiU be able to show that each dam 
would have to be about twice the size of the 
Rosherville dam. 

{To the Witness), We have then 30 mil- 
lion gallons a day to be i)rovided from seven 
wells?— You must remember this project 
was made up for 22 million gallons. 

2521 We take the newproject'?— You will 
have to increase the dams in proportion. 

2525. If you jot my figures down you can 
calculate them because they are all simT)le 
figures. We have 30 million gallons dis- 
tributed in seven dams. Seven dams give 
30 million gallons a day? — Yes. 

2526. That means for each dam an out- 
put of four million gallons per day, roughly? 
—Yes. 

2527. These dams ought to be able to hold 
in the rainy weather a month's supply ?— 
Your calculation is based on the wrong 
theory. 

2528. I want you to stop me then? — Y^ou 
are wrong from the beginning. 

2529. Tell me what it is?— The best lean 
do is to read the two pages of the Special 
Note. 

2530. I would rather not?— I do not know 
how to explain it otherwise. The dams have 
to give down to the ground very much more 
than four million gallons a day. 

2531. I will be satisfied with the four 
millions ?— I mean because you cannot store 
it in the dams. 

2532. I want you simply to think this, 
that each dam has got to give out four 
million gallons a day, so that you can draw 
altogether HO million gallons a day. Now 
ea(*h dam must, during the rainy season, 
hold, we will say', 30 days' supply ?— No, it 
does not. It filters at a very much greater 
rate than four million gallons a day. 

25:13. If it gives out four million gallons a 
day, we must put four million gallons in it 
in any case ?— No, because 1 cannot make 
the dams big enough to contain storage 
capacity. The dams are not made for 
storage. They have to filter as soon as 
possible. 

2534. Surely it would hold 30 days' stor- 
age? — Not at all. 
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2535. What is it going to hold during seven 
months of the year ? — Tliey are going to 
bold nothing during the dry season; they 
will be entirely dry. 

253(3. Where will you store all your water 
during the rainy season .'—Below the ground 
as it is at present. 

2537. Then you think it is possible that 
these boreholes when put at the bottom of 
the dam will pass you into the dolomite 50 
thousand million gallons of water in about 
four or live months ?— No, we only want eight 
thousand million gallons. 

2538. You must collect 50 thousand 
million gallons — you must pass that into 
the dolomite according to your own figures. 
You say in your evidence *'A total 
rainfall 'of 10 ' inches collected on 900 
sq^uare kilometres would give in all 50,000 
million gallons, or per day 140 millions, of 
which we could be quite certain to collect lower 
down the necessary :30 millions'' ?— That 
does not mean to say that I su[)pose all 
that will go into the ground. 

2539. You say this, that with the total rainfall 
of 25 inches you sun pose that 10 inches 
will sink down througli your upper surface 
into the dolomite ?—\es," that is quite pos- 
sible, and it will be explained if you will 
let me read these tw o pages. 

2540. And to the very same question 
you say: ''In order to increase the 
absorption power of the ground, wells 
should be bored in those lakes to a certain 
deptli in the dolomite formation, and blasted 
out at the bottom. If these dams are 
situated at a liigh level, and tlie wells or 
gallery of collection very deei), tliere will 



be no difficulty to collect in tin 
and absorb by them half of the 
wliicli otherwise would go to 
That is clearly that you want 1 
ten inches of the rainfall into your 
from ) our wells ?— Y es, it caii be 
it is not absolutely necessary. 

25il, And going on, you say: 
long distance between tlie absorpti 
and the collection wells the suppl 
made, if not absolutely of constant 
then at least very nearly so. A t( 
fall (jf ten inches, collected on ift 
kilometres would give in all 50,00 
gallons, or per day 140 million g 
which we could be quite certain 
lower down the necessai'v 30 
gallons." That is to say, ':)0,0(X 
gallons would get into the dolomi 
how or othei', and you would tap 
rate of 130 million gallons a day .-- 

2542. And you say that this s 
50,000 million gallons would pas 
dolomite from these boreholes at tl 
without dams? — Yes. 

2543. Therefore your hore-hole 
have to pass from the surface d 
the dolomite 50,000 million gallons < 
— In one year, yes. 

2544. Less than a year ! — Yes, in 
a year, four months. 

2545. Do you think they would 
with these blocks of sandstone 
these six-inch bore-holes ? — They 
plugged up by a block of sandstoi 

2546. If it is obturated ?— Yes. 
The Commission then adjourned. 
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MINUTES OF EVIDENCE. 



EIGHTH SITXING. 



CHAMBER ROOM, TOWN COUNCIL, JOHANNESBURG. 



MONDAY, 3rd FEBRUARY, 1902. 



Present : 

W. St. JOHN CARR, Esg. (Acting Chairman). 

A. BRAKHAN, Esq., W. MoCALLUM, Esq., 

B. KITZINGER, Esq., J. W. QUINN, Esq., 

G. CRAIQ 8ELLAR, Esq., Skorbtary. 



{Mr. St. John CaiT.j The Chairman is still indisposed, and I have been asked by the 
Government to take the Chair. 

Mr. AuGTTST Karlson, City Engineer, Pretoria, called and further examined: 

2554. We will call it 350. It does not 
matter. Now as these absorption dams are 
meant to convey the surface water into the 
dolomite, the most favourable conditions for 
the purpose would be the conditions- of an 
equal rainfall through the 150 days of rainy 
season?— The most favourable, yes. 

2555. So as to have the smallest dams 
possible ?— No, that would be wrong, because 
]f there was an equal rainfall during tlie 
150 days there would never come a drop 
of water into the dams. 

2556. You don't follow me. You say that 
the dams are not to be used so miich as 
storage dams as really receptacles for 
passing water through into the dolomite?— 
Ves. 

2557. And therefore they need not have a 
capacity necessary to store the rainfall, but 
only capacity sufficient to pass the rain fall 
through the bore-wells into the dolomite ! 
—Exactly, yes. 

2558. Therefore the most favourable con- 
ditions for that purpose, what I might call 
the ideal conditions, would be a regular 
rainfall through these 150 days ?— Yes. 

2559. Is not that so ?— Yes. 
2500. How many ot these bore- wells do 

you propose to put from these dams into 
the dolomite?— I calculate 1000. 
2561. 1000 bore-wells?— Yes. 

25()2. How deep do you reckon these bore- 
wells will be ?— oO metres or 150 feet. 

2563. Now you put that large number, I 
suppose, because you expect that there will 
be some back pressure into those 6 inrb 
tubes?— Pressure from the surface, yes. 

25()1 Not from below?— No. 



Mr, 2547. (Mr. Dumat^ representing Mr. Goch.) 

A. Karlson. ^r. Karlson, at the last sitting of the Com- 

February 3, Diission I was asking you for information 

looi. ' about the capacity of these dams, of these 

— absorption dams, which you suggested should 

supply the dolomite witli an amount of water 

, equivalent to that which you would draw 

from it through your galleries?— Exactly. 

2548. And you pointed out to me that I 
was in danger of over estimating the capacity 
of those dams because I was overlooking the 
fact that the bore-wells would carry off a 
large proportion of the water as it came 
into the dams, and that therefore the stor- 
age capacity would be less than that which 
I was inclined to reckon?— Yes. . 

2549. I believe you suggest for the pur- 
pose of draining 900 square kilometre:-, 7 
dams?— 7 or 8 dams, yes. 

2550. And this is draining 10 inches of 
water off the surface of these 900 square kilo- 
metres?— If it is possible, yes. 

2551. Do you think it is possible to so 
locate 7 or 8 dams in that district as to 
drain or catch the surface water off the 900 
square kilometres? — Yes, it is very steep 
ground all over, but I should not say it 
would be possible every year. 

2552. You don't think it will be possible 
every year?- 
either. 

2553. These 900 square kilometres make 
347 square miles, do they not? 

{The Acting Chairman.) 900 square kilo- 
metres. 

{Mr. Thimat.) Is that correct ?—Y'es, it is 
something about that. 



No, but that is not necessary 
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2565. You don't expect that the water will 
flow through these oore- wells as fast as it 
would through an open tube?— Oh, no. 

2566. Therefore you allow a larger number 
of bore-wells than would be sufficient or 
necessary to carry the water through if the 
outlet of the pipes remained open?— Yes, 
the duty of an absorption well is that it 
can absorb as much wator as any well can 
give in pumping from it. 

2567. In Question No. 2179 you refer to 
tlie possibility of two or more water 
supplies instead of one large one. You 
said, and very properly so, that the expense 
of several pumping stations, which would 
be necessitated by three or four different 
sources of supply, would be larger than if 
your supply was derived from one source? 
—Yes. 

2568. Does it not occur to you that this 
very objection, which you have to different 
sources of supply, applies in an exceedingly 
potent way to tlie twenty-two wells or 
twenty-two sources of supply you propose 
to have in jrour scheme of water supply? — 
Yes, that is true, but these wells are 
going to be electrically driven, requiring 
a very much smaller personnel, and 
besides, as 1 pointed out, most of these 
pumping stations will disappear when the 
gallery is finished, 

2569. But you have several all the same? 
—For the lifts, yes. 

2570. Yes, for lifting the water from the 
gallery to the surface ? — Yes, and from the 
surface to 400 metres, and from 100 metres 
up to Johannesburg. 

2571. I mean different sources from the 
gallery. Thus you will have several pumping 
stations even when your gallery is completed '? 
—Yes, but they can be reduced to three or 
tour. 

2572. And each well from which you pump 
the water, say three or four, will be provided 
with a pump?— Yes, but electrically driven. 

2573. And then you want these personally 
looked after?— Yes, but that is only two 
men. 

2574. Now, we were told at the last meeting 
that the bore wells would be kept free and 
open by means of filters which would 
protect their mouths?— Yes. 

2575. And I asked you whether you would 
use sand filters, and you said sandstone 
filters. Will you tell me, or rather describe 
to the Commission and myself, what is the 
nature of the sandstone filters with which 
you intend to protect the bore wells ?— The 
system is the same as an ordinary Berken- 
feld or the Howatson filter. 

2576. You propose then to put a sandstone 
candle .—Not a candle, a plate. 

2577. A sandstone plate over the top of 
each bore well ?— Yes. 

2578. A square box with four plates?— 
Yes. 

2579. A cube in fact?— Yes. 



Mr. 
Karleon. 



1902. 



2580. Into the lower part of which the 
tube would be introduced? — Exactly. 

2581. And the opening of the tube would February 3, 
be wholly inside tne cube? — Yes. 

2582. What would be the area of each 
side of the cube ? — One metre in each side. 

2583. A yard cube roughly? — Yes. 

2584. That would give you six square 
yards of filtering surface? — About that, yes. 

2585. Has that system of filtration through 
sandstone ever been adopted in practice for 
large waterworks ?— Yes, that is the Kurka 
filter. 

2586. I would like to go into some figures 
with you. They are very simple and won't 
require previous preparation. Taking these 
very advantageous conditions of an., equal 
rainfall during the 150 days, and taking the 
total rainfall to be collected during these 
150 days, as fifty thousand million gallons, 
and dividing your fifty thousand millions 
amongst seven dams, you would have to 
pass forty-seven million gallons each day 
through each dam ? -I worked out the 
calculation on eight dams. 

2587. You will find we have an ample 
margin. You need not be nervous about 
seven or eight dams. — Yes, but these are my 
figures and I have calculated them on eight 
dams. 

2588. You see, taking fifty thousand million 
gallons and dividing oy seven, that is the 
number of your dams, it gives you per dam 
seven thousand one hundred and forty- 
three million callous. That is for 150 days.— 
Yes, that would come to over seven thousand 
one hundred and forty million gallons. 

2589. But that is for five months, and divid- 
ing that by one hundred and fifty you get 
the daily flow of water through each dam at 
forty-seven million gallons? — I tell you it is 
very difficult for me to calculate it, as I am 
very slow in thinking in gallons. 

2590. I will tell you what I did. I divided 
fifty thousand by seven, never mind the 
milHon gallons. 

{The Acting Chairman.) In regard to that 
fifty thousand million gallons, you take that 
as the rainfall caught in the catchment 
area you refer to. 

(^Mr. Duinat.) Yes, the scheme supposes a 
rainfall of 25 inches and then Mr. Karlson 
says of that I want to get fifty thousand 
milhon gallons and it will be sufficient if 
1 get ten inches of that twenty-fivp inches 
to provide the fifty thousand million gallons. 
Those fifty thousand million gallons I am 
going to direct into my absorption wells 
and from them into my dolomite and then 
draw them out at the rate of thii-teen million 
gallons per day, alloveing for waste, etc.— 
Now I can tell you what it comes to. It is 
forty-seven million gallons per dam per 
day. 

2591. Right. Now that of course is 
under ideal conditions?— Yes. 

2592. You know that sometimes we get 
here during a rainy season rain for three 
or four days and then we won't get rain 
for a fortnight? — Yes. 
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Mr. 2593. I would like to put these figures to 

A. Kari>on. yQ^^ Ml'. Karlsou. 1 may state, for the 

Kci)ruarv 8, information of the Commissioo, that the 

1902. ' Kurka system of filtration through sand- 

— stone has been applied, I believe, in Germany, 

and really consists in filtration through 

candles similar to the Birkfeld or Pasteur 

candles only on a very much larger scale. 

They are four feet high, nine inches in 

diameter and two and three-quarter inches 

thick. What I propose to put before the 

Commission, through Mr. Karlson, is this, 

that the area of each candle, the developed 

area, is ten sc^iiare feet and that 

under proper conditions of cleaning, i.e., 

cleaning every six hours by a special 

process of flooding the candles with filtered 

water, in the reverse direction to that in 

which the dirty water filters through them 

the candles will filter or allow to pass, 

each candle with an area of ten square 

. feet, 614 gallons every tweiit\'-four liours. 

Are vou aware of these figures. Mr. Karlson ? 

-Yes. 

2591 I take them from Kurka's prospectus, 
where he naturally does not under estimate 
the working capacity of the system.— Yes, 
but you misunderstand entirely. These Kurka 
filters are to keep microbes out. You can 
make such a filter with any filtering capa- 
city you like. 

2595. I know. 1 am going to allow you 
a larger power of filtering than that. 
The figures I have given allow for cleaning 
every six hours. Kurka says that with 
these microbe filters of his, if you only 
clean them every twenty-four hours, yoii 
decrease the efficiency % one half?— Yes, 
that is for microbes but this filter is not 
for microbes. 

2596. Now of course what you want to 
do here is not to filter off mici-obes but 
you w^ant to get rid of the mud, silt and 
clay, which would otfierwise block up your 
bore wells ? — Y'^es. 

2597. And, therefore, you can aflbrd to 
adopt a much more rapid, although a less 
perfect system of filtration, is that not so .^ 
—Yes, exactly. 

2598. You would not be able to clean the 
filters or cubes oC sandstone more than 
once in twenty-four liours? — No. I would 
say it would "^ be suHlcient if they werc^ 
(^.leaned once every three or four days. 

2599. We will take it onc(^ every twenty- 
four hours. Do you think then it would 
be sufficient to ' allow the full rate of 
filtration of Kurka's candles, with a cleaning 
of once every six hours, where you only 
clean once every tlii*ee or four days ! — Oli. 
no, we could not take the velocity of 
filtering from Kurka's filters as a basis. 
These filters have to be made of very much 
looser material. 

2600. They would be made of sandstone? 
— No, they would be of artificial sandstones 
the same as the Kurka filter. 

2601. Do you think that artificial sand- 
stone w^ould filter twic(^ as fast ! — I made 
experiments on the ordinary Howatson 
filter and I found a filtration of 200 metres 
a (lay. 



2602. Cubic metres ?— Yes, if you like, per 
S(|uare metre. Every square metre filters 
through 200 cubic metre a day. 1 only 
calculated it last night. 

2603. But 1 find the metre rather puts 
me out. How manv gallons would that be ? 
— That is 45,000 gallons per square metre. 

2604. Then these sandstone filters would 
actually filter water (juicker than loose sand 
does ? — Yes. it depends on the depth of the 
sand. They might have a thickness of sand 
of from four to five feet while there is only 
a small sheet. 

2605. Ten square feet of sand with a 
depth of three feet wall only filter seven 
hundred and twenty-three gallons every 
twenty-four hours? — That is the ordinary 
sand filter, but if you go to the American 
filters you will find a velocity of filtration 
of 120 metres a day, a littl6 more than 
half of this two hundred cubic metres, and 
these filters are employed almost exclusively 
in America at present. 

2606. So that you say you can get a 
sandstone that can filter forty-five thousand 
gallons a day? — Quite easily, per square 
metre of surface. 

2607. And, therefore, your cube will filter 
six times that amount.' — 1 have even 
calculated four hundred cubic metres. 

2(308. That is for your cube .^— Yes. 

2609. And tliat would be a rate of 
filtration something like ten times the 
filtration through ordinary filters such as 
those used here? — It would be more than 
that. 

2610. You think then that your bore wells 
at the bottom of your dams would filter 
the water as fast as it came in? — Yes. the 
filtration is not the difficulty. The absorption 
is the difficulty. The iTiltration through 
these filters w^ould certainly be as quick as 
possibly the absorption of the rock could 

2611. ^Vhat rock?— The bed rock of the 
dolomite. 

2612. Y'es. but that is not the j)oint. 
That is not answering my question, becauj^c^ 
you guard yourself immediately by saying, 
well, if the dolomite will not take so many 
thousand gallons, it is not the fault of the 
filter. My point is. that your sandstone 
filter could not jjossibly pass the water 
through as fast as the dolomite could take 
it .' — Oh, yes, it could. 

2613. And I go on these figures. I go on 
the actual practical ai)plication of sandstone 
filters in the Kurka system and allow yon 
double the rate of filtration which Kurka 
has ?— That is not sufficient. 

2614. And you think, therefore, you can 
increase the rate of filtration fast enough 
to take the water as fast as it c^omes into 
the pump J— Yes. at the rate of the whole 
quantity divided by 150 days. 

2f)15. That is to sav. if you had that 
e(iual rainfall, your filters would take if 
just as fast as it came in ? — Yes. 
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2610. We will now come to the dam 
itself. Your dams ought to be able to 
lollect in any case a fourteen days' supply, 
should they nut, at the rate of forty-seven 
million gallons per day ? — Yes, but 1 have 
not calculated at fourteen days. I have 
only taken it at ten days. 

2617. So that you think this, that if we 
had a three days' rain, and your dam was 
large enough to collect that rainfall in these 
three days, your filters would [)ass that 
(juantity of water into the dolomite in ten 
(lays ? — Yes. 

2618. And }'our dams would be ready 
again to operate on the next rainfall ?— 
Yes, but that is absolutely a technical 
(|uestion. I calculate on an area per day 
of fifty-live centimetres, that is less than 
two feet and there should be no ditliculty 
in making a dam eight metres high. 

2619. Take it this wa\ , what would you 
reckon in million gallons would be the 
capacity of each of your clams ? Have you 
not worked that oiit already ! — You see, I 
had it worked out in metres; on eight days 
it should be about fifty million gallons. 

2690. But I thought we had to pass forty- 
seven millions in a day .^— Yes, but you 
know it is very difficult for me to calculate 
in gallons. The full filtration is fifty-five 
centimetres. 

2621. Well, I shall put it in this way. 
Have you reckoned what each of these 
(lams would cost with the bore wells and 
filters ?— Yes, I have put the total here for 
the dams and wells and for the gallery at 
^600,000. 

2622. For eight dams and bore wells/— 
Yes. 

2623. In this £m\{m you put the gallery 
at ^'300,000?- Yes. 

2624. That is £300,000 for eight dan)s 
with one thousand bore wells :^— Yes, the 
bore wells are not very expensive. 

2625. Do vou know the Rosherville dam i 
"No. 

2626. Have you never seen it ! 

(The Aclimj Chairman.) The big dam 
down here on the Natal Spruit.— I don't 
know it; but these dams 1 speak of are nbt 
to be built of masonry. 

2627. (Mr. Dumat) Do yon know what 
that dam cost ! — No. 

2628. £100,000 for one dam.-Yes, but 
what length are the sides ! 

2629. It holds one thousand million 
gallons of water.— Yes, but this is on a 
steep slope, this dam you speak about. 

2630. Oh no. Well 1 will pass on from 
that. — You see that dam is of masonry and 
these dams I speak of do not require to 
be of masonry. Thev do not need to be 
tight. 

2631. I have got these figures here, fifteen 
days' rainfall collected at the rate of forty- 
seven million gallons per day.— It would be 
better that 1 took these figures down. 



2()32. Well, my figures are correct? — Will Mr. 
you let me take it down ? ^- Karison. 

26;i3. Yes, 15 days' rainfall at the rate of February ;i 
47,000,000 gallons per day would give you ^» 
705,000,000 gallons as the capacity of the 
dam and then in my simplicity*^ I argue 
this that if the Roche ville dam w^ich holds 
1,000;000,000 gallons cost ^400,000 it would 
be a very fair thing to say in favour of 
that scheme of yours that a dam which has 
to hold 705,0()0,0(X) gallons would cost 
i^50,000, putting it at the lowest price and 
therefore eight dams w'ould cost m them- 
selves ^400,000 f— That is not necessary. 

21kM. Will you tell us whether you are 
personally acquainted with this Klip River 
Valley district.' — Yes. 

2()35. You have seen it yourself ?— Yes.' 

"•MMk Where do you intend putting your 
dams? — Oh, that is indicated in the photo- 
graph.* That is, of course, only approximate, 
and it will have to be determined after 
proper snrveys. 

2637. Naturally your dams would be so 
situated as to take^ advantage of the natural 
flow of water on the ground ? — Yes. 

2()38. And therefore you propose putting 
yonr dams mostly on the upper part of 
the Klip River ?— Yes. 

26t^. Where it flo\vs from west to east? 
— Yes, but I have also dams up in the Natal 
Spruit basin. 

2640. I know, but the majority of your 
dams are here ? — Yes. 

2()41. And the dams are situated, some 
across the river bed and others across the 
streams which run into the river?— Yes. 

2642. And you have two other dams 
right away to the east of the bend of the 
Klip River on the Natal Spruit?— Yes, on 
the Natal Spruit. 

2643. These dams would drain an area of 
wliich the watershed ^is the Main Reef, 
.Johannesburg ? — Yes. 

2()44. And do yonr filters filter cyanide of 
notassinm ?— I recognise that difficulty per- 
fectly, and pointed out in all my reports 
that if there is cyanide in it, the scheme 
cannot be carried out at all. 

2645. You think it cannot be carried out? 
— Certainly not. 

(The Aclhig Chairman,) That will do, Mr. 
Karlson, thank you. The Commission wish 
to express theii' thanks to you for the 
great trouble yon have gone to in pre- 
paring all tliese documents for tneir 
information. 

(Mr, Lance,) Mr. Chairman, 1 think Mr. 
Karlson will be prepared to give some little 
supplementary evidence on this (juestion of 
cyanide, if it would be permitted. 

(TJie Aclijig (jhairman.) Who is to lead the 
evidence? 

(Mr. Lance.) Mr. Karlson could put in a 
snp|)lementary statement, and 1 could put a 
question or two. 

* Not printed. 
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Mr. (The Acling Chairman.) Just wait a moment, 

A. Kari8on. Mr. LancG, for Mr. Dumat. 



February 3, 
1H02. 



(Mi\ Karlson reswfied his seat in the 
witness-box.) 

2()46. (Mr. Lance.) I should like to ask 
you, Mr. Karlson, whether this question of 
cyanide from the Witwatersrand would 
affect any other source of water supply 
than Klip River ?— Yes, I consider it would 
affect every water supply, and I think it 
must be absolutely pointed out that the 
mines must find a system to separate the 
cyanide chemically Irom the water before 
the water is allowed to run into the stream. 



2647. You say it will affect every system? 
Do you mean that the cyanide will get 
through into the dolomite ?— Yes, most 
decidedly. 1 think that is all that is 
necessary for me to point out to the 
Commission. 

(The Acting Chairman,) The Commission 
will adjourn until two o'clock. 



The Commission adjourned for Limcht^on. 



On Resuming, 

(The Acting Chairman.) 
Mr. Raubenheimer now. 



We will hoar 



Mr. Henry James Raubenheimer (on behalf of the Riparian Owners on the farm 

Uitspanning), called and examined: 



H J Rauben ^^^^' ^'^^^ Acting Chairman.) You have put 
heimer.^^ i^ ^ Statement, Mr. Raubenheimer ?— Yes. 
— 2649. Would you please read it?— I have 

^^^'So^ ^' prepared my evidence, sir, in a written 

■ statement. I shall hand in a copy to the 

Commission. 

2650. Will you read it now'^— 1 have 
already handed in a copy of the late Mr. 
Blake's titles to the farm of Uitspanning. 
copy of the deed of transfer and copy of his 
diagram. 
2654. Will you read out your statement ? 

The witness then read the follou/ing 
Statement: — 

1 have already handed to the Secretary 
copies of my client's titles showing the 
situation of the farm Uitspanning, from 
which it appears that he obtained transfer 
on the 27tn November, 1897. Surveyor 
Kolbe's diagram of the farm shows how 
the Wonderfontein stream crosses the farm. 
I understand the Commission visited Won- 
derfontein at the end of last November and 
crossed at the Deep Drift. That Drift is 
situated on Uitspanning and the Commission 
will therefore have seen what a big volume 
of water there is. 

In Law No. 11 of 1894 of the late South 
African Republic, we find a definition of a 
"Pubhc Stream." Article 1 reads: "The 
term 'Public Stream' shall be taken to 
mean water flowing down in a defined 
channel, whether such channel shall confciin 
water throughout the whole year, or shall 
be dry during any period." Article 3 also 
gives a definition of " Private Water." It 
reads: "The expression 'Private* Water' shall 
be a])plicable only to cases where the 
fountain or stream is not permanent, or not 
capable of sub-division, or does not run in 
any defined course on to the I'arm of other 
persons." 

I have been on the farms Wonderfontein, 
Uitspanning, and Welverdiend, and have seen 
the Wonderfontein stream thereon. I do not 
hesitate in saying that it complies in every 
respect with* the definition of a "Pubh(* 
Stream." as laid down in the Article of 
the Law above (uted, and that the 
ownei*s of these farms are conseijuently 
riparian owners on the stream. 



I take it that this will and must be 
admitted by every impartial person. 

The question. What are the rights oi" 
riparian owners on a Public Stream ? then 
naturally presents itself to us. 

In the second half of Article 2 of the 
said Law we find a definition of such rights : 
it reads : " The owner of ground abutting on 
a public stream shall be entitled to use 
sucn water for household and agricultural 
purposes, provided he shall exercise his right 
m a reasonable manner." 

Further on in the said Law we find it laid 
down in Article 10 that: "Water led or 
taken out of a public stream by means of 
water-furrows or otherwise, shall not be 
conducted beyond the limits of the farm on 
which it shall be taken out, and shall be 
returned to the public stream* within the 
Umits of such farm, unless the water so 
taken out shall have been used up in a 
reasonable manner, or the lower proprietor 
wishes to use the water for domestic and 
agricultural purposes, with the consent of 
the parties interested, in such wise that the 
water is not led in a wrong direction." 

It may be argued that Mr. Goch has a 
Concession approved of by the Governineut 
to pump away water whicli would othei'wise 
run waste into caves on the farm Wonder- 
fontein, that the Law does not apply to 
such water, and that the owner can there- 
fore do with it as he pleases. I do not 
think that this argument will hold good. 
In the leading case of Van Heerden vs. 
Wiese, decided on appeal in the Supreme 
Court of the Cape Colony, in June. 1890. 
Chief Justice, Sir Henry de Villiers, 
said: "When once the public nature of 
the river or stream is established, the 
rights of such riparian proprietor, whether 
at its source or along its course, are 
limited by the natural rights of the 
public, so far as those rights are capabh^ 
of being exercised, and by the common 
rights of the remaining riparian pro- 
prietors." If Wonderfontein is admitted to 
be a public stream (as I contend it Fiiiist 
be) the rights of tlie owners of the tarm 
so named are limited as above defined, and 
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they are debarred from usin§ it, otherwise 
than as stated in the said Article 40 of Law 
No, 44 of 4894. 

The validity of Mr. Goch's Concession 
will therefore no doubt be tested on these 
grounds, and the Government has been 
careful to protect all parties in Article 43 
of the said Law No. 44 of 4894, which reads 
as follows: ''Where any Concession shall 
already have been grai^ted by the competent 
authorities for leading of water by means 
of any sort of construction, out of any 
public stream, beyond the bounds of anjr 
riparian property on which it was taken 
out, no provision contained in such Con- 
cession shall be construed as exempting the 
concessionaire or his assigns from the 
obligation of making good the damage 
occasioned by sucli Concession to any lower 
riparian owner, or to riparian owners on 
the other side of the stream." 

It may also be argued that the rights of 
the lower owners are safeguarded under 
the said Concession which gives them the 
right to close all caves below the pumps. 
We do not consider this argument satis- 
factory since we contend that we have a 
common right to all the water on Wonder- 
fontein, and that so soon as any portion 
thereof is pumped away our rights are 
affected and prejudiced. 

In conclusion, I wish to add that I believe 
Wonderfontein to be the best source for a 
water supply for the Witwatersrand, but 
that to make it a success all the riparian 
owners on the stream must be embraced in 
the scheme. 

(Sgd.) H. J. RAUHENHEIMER, 

Solicitor for the Estate of the 
late Robert Blake, Jun. 

Johannesburg, 

3rd February, 4902. 

2652. I think we had better let this state- 
ment stand over until Mr. Dumat has had an 
opportunity of going through it. We will post- 

Eone the cross-examination until after we have 
eard Mr. Schumacher. — Very well, sir. 
2353. Have you given Mr. Dumat a copv 
of the statement? — I have a copy here which 
I can give to Mr. Dumat. 

(Mr. Dumat.) I don't think I have any 
questions to put, Mr. Chairman, but I shall 



1H02. 



ask leave to call Mr. Goch later on with Mr. 
respect to the position of the farm owners ^'ug^^^®*^' 
whom Mr. Raubenheimer represents. !1^^' 

(The Acting Chairman.) When do you ^®^^;7 ^» 
propose to do so? 

(Mr. Dumat.) At the next sitting of the 
Commission. I am not prepared to enter 
into a discussion on the legal position of the 
riparian owners at present. 

2654. (The Acting Chairman to witness.) 
I take it that is all' you wish to state? — I 
presume the Commission is satisfied as 
regards the title and position of my client 
on the stream itself and my client's iarm, 
and that the Commission is' satisfied as to 
the validity of title. 

2655. The Commission will not go into 
that.-— I heard that the Commission were 
visiting Wonderfontein, and I saw the 
Secretary and told him it would be as well 
if the Commission could go down along the 
stream and satisfy themselves as to the 
position of the adjoininig farms. I under- 
stand that the Commission crossed the big 
drift at Wonderfontein, which is on my 
client's ground, and if they did so, they will 
have seen my client's position. 

2656. ( The Acting Chairman to Mr. Dumat ) 
You propose to put Mr. Goch into the 
witness box at the next sitting? 

(Mr. Dum^at.) I would like to. 

2657. (The Acting Chairmxm.) You will 
send a statement of what evidence Mr. 
Goch is to give? 

(Mr. Dumat.) Certainly. 

2658. (The Acting Chairman to Mr. Rauhen- 
heimer.) You will then, Mr. Raubenheimer, 
have an opportunity of examining Mr. Goch. 

(Mr. Raubenheimer.) Thank you. I was 
just going to ask that. The Secretary will 
inform me when Mr. Goch is to appear. 

(The Acting Chairman to Mr. Dumat) I 
think it would be better, perhaps, if the 
Commission had a statement as to what 
evidence you wished Mr. Goch to give, and 
we will then let you know whether we 
wish Mr. Goch's statement to be given. 

(Mr. Dumat.) Yes. I assume, of course, 
that, if on more mature consideration, Mr. 
Goch need not be called, it would be 
sufficient if I informed the Secretary of the 
Commission to-morrow. 

(The Acting Chairman.) Yes. 



THE VIERFONTEIN SYNDICATE, LIMITED. 

Mr. R. N. Schumacher, called and examined: 



2659. (The Acting Chairman.) Mr. 
Schumacher, you have handed in a state- 
ment to the Secretary ?— Yes. Shall I just 
state that I am a director of the Vierfontein 
Syndicate, and also a director of several 
gold mining companies on these fields. 

2660, The witness then read the following 
statement :— 

Johannesburg, 

January 28th, 1902. 

It has been intimated to the Directors of 
the Vierfontein Syndicate, Limited, that there 
was a wish on the part of this Government 



Water Commission to have placed before it 
some facts about the Syndicate, as to who Mr.R.N. 
were connected with it, what it had done in Schumacher, 
the past, and what it intended to do in the pebrmiry 3 
future. It was known that the Vierfontein 1902: ' 
Syndicate had powerful firms behind it, — 
that it has taken steps to secure various 
water supplies for many of the Witwaters- . 
rand Gola Mines, and that it intends to extend 
its operations in the luture; but 1 think 
that I am right in stating that, as far as 
the Commission and the outside world are 
concerned, nothing definite about the Vier- 
fontein Syndicate is known. 
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Mr. R.N. The Vierfontein Syndicate, Limited, is 
Schumacher, perfectly willing to lay before the Com- 
February 3, Hiission the broad outlines of the work that 
1902. ' it has done, and it comes forward with the 
— intention of assisting the Water Commission, 
as far as lies in its power, towards a satis- 
factory solution of the water question. 

I will now give a short account of the 
operations of the Syndicate :— 

The Vierfontein Syndicate, Limited, was 
registered in March, 1893, with the object 
of acquiring and exploring for mining water 
supplies and other purposes a certain portion 
of the farm Vierfontein No. 130, situated in t^e 
District of Heidelberg in the then South African 
Republic. The early records of the S}^ndicate 
are of no real interest to the Commission. 

Little actual work was done, and the 
Working Capital was absorbed in making 
various tests and in considering different 
schemes that ultimately led to no final 
issue. 

In the month of August, 1898, the shares 
of the Vierfontein Syndicate had gradu- 
ally been consolidated into the hands of 
three leading Mining Firms, viz.: Messrs. 
H. Eckstein & Co., The Consolidated Gold 
Fields of South Africa, Limited, and Messrs. 
S. Neumann & Co. These firms then 
combined and handed over to the Syndicate 
certain preparatory work which had already 
been undertaken by them individually. 
The engineers of these firms had already 
in 1898 gone carefully into the question 
of Water Supply for" the Mines in the 
future, and I append a table of figures* 

Erepared at the time by the late Major 
. I. Seymour showing that, whereas 
the rainfall was fairly constant (in the 
neighbourhood of 30 inches per annum) 
the number of stamps was increasing 
year by year with startling rapidity — from 
711 in i889 to 4,767 in 1898, and to 
6,000 in September, 1899. The tonnage 
milled had increased from 316,163 tons 
in 1889 to 7,331,4^ tons in 1898; and the 
tonnage crushed in 1898 was more than 
double that of 1895. 

Major Seymour also made the following 
estimate as regards the probable increase' of 
stamping power after five years had elapsed 
from 1898 in connection with mines con- 
trolled by the four Groups; i.e., Messrs. H. 
Eckstein & Co., The Consolidated Gold Fields 
of South Africa, Limited, Messrs. S. Neumann 
& Co., and Messrs. Farrar Brothers:— 

No. of 

Stamps. 

On the Mines in operation in 1898, 
between the Paarl Central and 
Modderfontein Extension, inclusive 3,230 

Increase in Stamps on the above 
Mines up to 1903 1,000 

On new Mines floated into Com- 
panies, but not yet milling 2,860 

On mines proposed to be exploited 
shortly, most of which are expected 
to be crushing by 1903; ultimate 
milling capacity 4,550 

11,640 

* See Appendix J. 1. 
llA 



I append an extract* from a letter dated 
the 23rd March, 1899, written by Major 
L. I. Seymour, in which he estimates 
that, the 8,400 fresh stamps under the 
control of the above-mentioned Groups 
would ultimately require an additional 
supply of 16,800,000 gallons of Water 
daily. 

In view of the low state of the Reservoirs 
in 1898, and of the absence of heavy rains, 
it was decided by the Directors of the 
Vierfontein Syndicate, Limited, that work 
should be pushed ahead with all speed, and 
that the Groups represented by the Syndi- 
cate, should, m the meanwhile, bear all 
preliminary expenditure. The intention of 
the Groups was to make no profits out of 
their operations in connection with the 
Water Supply, but to work solely in the 
interests of the Mines with which they 
were connected, and it was an understood 
thing that the Mines would be approached 
at a later stage, when the scheme was more 
mature, with a view to taking over the 
whole position at cost price. I wish to lay 
stress upon this point, because it means 
that, in dealing with the Vierfontein Syndi- 
cate, Limited, one has to deal with virtually 
all the Mines that are connected with the 
above-mentioned Groups, which, as I have 
pointed out already, were in 1898 running 
5,230 Stamps out of the total of 4,767 
Stamps — or rather more than two-thirds, 
and were there lore crushing rather more 
than two-thirds of the tonnage treated on 
the Witwatersrand Gold Fields. 

One of the first steps taken by the Vier- 
fontein Syndicate, Limited, was to engage 
the services of Mr. H. Hall, who has been 
State Engineer in California, where he had 
also constructed some very important dam 
walls. On his advice, it was decided to build 
a dam wall between the neck of the two 
hills situated on the farm Rietvlei — imme- 
diately south of the Eastern portion of the 
farm Vierfontein, which has since been 
re-named " Ormonde." The necessary site 
on the farm Rietvlei had been acauired by 
the Vierfonteiti Syndicate, Limited, and it 
was expected that a wall ninety feet high 
.would create a reservoir having a maximum 
capacity of nearly 1,000,000,000 gallons. 
Work was prosecuted with vigour, but was 
discontinued later in 1899, as from the 
experience of the rainy season of 1898, there 
were no hopes of obtaining any large supply 
in one year; and it was, therefore, deemed 
advisable to concentrate operations on the 
dolomite formation south of the line of reef, 
on which the Vierfontein Syndicate had 
acquired important areas. It is not necessary 
for me to go into long details about the 
dolomite formation that exists in the neigh- 
bourhood of the Witwatersrand Gold Fields ; 
the question has already been dealt with at 
great length by various engineers who have 
given evidence before this Commission, and 
there is no doubt but that there is a large 
supply of water in this formation, and that 
the water is thoroughly suitable for drinking 
and mining purposes.' 

* See Appendix J. 2. 
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At the beginning of 4899 it became apparent 
that, while the Vierfontein Syndicate must 
obtain all the infoimition possible with 
regard to the best and most reliable sources 
of supply for a final and permanent scheme, 
it must take steps in the meanwhile to meet 
any immediate shortfall that mig»'t occur 
during the next dry season, as the permanent 
scheme would necessarily take time— perhaps 
a year or so for the preliminary enquiries 
and investigation, and then a further three 
or four years for the erection of plant and 
other equipment. Consequently it was 
deemed advisable to secure the services of 
Mr. Thomas Stewart, as this gentleman, 
besides having wide general experience, 
had also the most thorough knowledge 
concerning the various sources of supply 
in the neighbourhood of Johannesburg. 
Mr. Stewart was then asked to make two 
reports: one on the work that should 
be taken in hand in order to meet 
the most pressing requirements of the 
near future; the other to deal vdth 
all the feasible sources of water supply 
within a fifty mile radius of Johannes- 
burg. 

I will, later on, touch lightly on the 
general permanent scheme, and deal now 
with the scheme taken in hand to meet the 
immediate requirements— which we called 
the temporary scheme. 

Apart from the dam wall on Rietvlei, to 
which I have already referred, a good deal 
of prospecting work was carried on upon 
the farm Oliphant's Vlei and Rooikop, as 
well as, though to a lesser extent, on Misgund 
and Zwaartkoppies. 

Dealing first with the work at Oliphant's 
Vlei, it was re?iolved, alter certain tentative 
boring and shaft-sinking, to put down a 
permanent circular shaft, 16 feet in diameter, 
wliich was eventually sunk to a depth of 
nearly 100 feet in the dolomite formation. 
A considerable inflow of water was 
encountered, about 400,000 gallons per day, 
and it was anticipated that on arriving at a 
further depth of about 40 feet, which would 
be the bottom of a large cavern that had 
been proved to exist by a borehole, the 
inflow of water would be^ very largely 
increased, as a trial shaft close by nad 
yielded over 750,000 gallons per twenty-four 
hours. 

I append estimates* of cost which show- 
that, for an expenditure of ^166,000 
it would be possible to deal with a 
daily supply of 2,500,000 gallons of water 
from the caverns of Oliphant's Vlei and 
Misgund, while the ten miles of 28 inch 

gipe line from the Central Station to the 
eceiving Reservoir and thence to the Rand 
Mines' System would be capable of dealing 
economically with further 7,000,000 gallons 
of water to^^be provided later on from other 
sources. 

The works at Oliphant's Vlei were pushed 
ahead, and pumping to the mines com- 
menced in the month of August, 1899. 
From figures; which I appendf it will be 

* See Appendix J. 3. 
t See Appendix J. 4. 



seen that 3,548,600 gallons were pumped Mr.R. n. 
during the last days of August, and Schumacher. 
10,041,600 gallons during September. The Fehmary 3, 
average pumping for tne whole of the 1902. 
month of September was, therelore, at — 
the rate of slightly over 330,000 gallons 
per day. 

At Rooikop, which is yi a different catch- 
ment basin to Oliphanf s Vlei, a shalt was 
sunk, after certain preliminary work, to a 
depth of 43 feet, and struck an inflow of 
water of 423,000 gallons per day, which 
was pumped without affecting in any 
way a spnng in the immediate neighbour- 
hood. 

At Misgund . little work has been done, 
and the information acquired is insufficient 
to enable us to form any definite ideas as to 
the supply of water that can be expected. 
Mr. E. n. V. Melville is most anxious 
that trial shafts should be sunk on this 
farm. 

Mr. Thomas Stewart, in a report, 
dated June, 1900, states that neither 
Oliphant's Vlei nor Rooikop had been 
subjected to exhaustive tests, and that 
he considered that the indication at 
both places shows clearly that more 
water could be obtained by linking the 
shafts deeper. 

Trie Syndicate also owns virtually the 
whole of the large and very im- 

Sortant farm Zwaartkoppies, No. 262, 
Lstrict Heidelberg, about which the 
highest opinions are held, and whiih 
is regarded as. an asset of the greatest 
value. 

We have in our possession estimates 
made by Mr. Stewart of the expenditure 
required to deal with the daily yield 
from Rooikop, which is taken at 4,000,000 
felons per day, and also 2,000,000 gallons 
daily wnich is the minimum yield con- 
fidently expected from Oliphant's Vlei and 
Zwaartkoppies. 

One can say, therefore, that towards the 
end of 1899 the Vierfontein Syndicate had 
its hand upon a daily supply of 3,000,000 
gallons from the dolomite tormation, while 
there was every expectation of exposing a 
considerably increased supply as soon as 

f)rospecting could be carried on upon a 
arger scale. 

I must make it quite clear that the 
three groups interested in the Vierfontein 
Syndicate, Limited, had in 1899 other 
sources besides the dolomite formation at 
their immediate disposal, as it had 
been agreed to pool the water from the 
foUovrtng reservoirs and shafts:— The 
Natal Spruit Reservoir, the Booysen's 
Reservoir, Knight's Deep Shaft, Robinson 
Central Deep Shaft, Village Deep Shaft, 
Simmer East Shaft, and I append a 
table* showing the amounts of water 
drawn from these various sources 
during the twelve months from October, 
1898, to September, 1899. It will be seen 
that during September, 1899, 81,998,500 
gallons altogether were pumped from 
these sources, and I may point out that 

* See Appendix J. 4. 
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Mr.R.N. it was deemed advisable at that time 

Schumacher, ^q draw as little water as possible from 

February 3 *he Open rcservoirs, that were to be 

1902. kept as a standby, and. to concentrate 

— efforts rather on pumping from the 

shafts, for the big reservoirs were then 

abnormally low. 

In September, *1899, the Natal Spruit 
Reservoir, belonging to the Rand Mines, 
Limited, which has a total capacity of 
973,000,000 gallons, contained only 40,000,000 
gallons. To-day it contains 82u,000,000 
gallons. 

The Booysen's Reservoir, also belonging 
to the Rand Mines, Limited, which 
has a total capacity of 237,000,000 gallons, 
then contained 25,000,000 gallons. To-day^ 
it is full. 

On the 24 st August, 1899, the Syndicate 
considered itself to be in a position to ask 
the mining companies between the Paarl 
Central and the East Rand Proprietary 
Mines, a distance of approximately twenty 
miles, whether they wished to join a 
temporary water supply scheme that 
would probably be able to tide them 
over for a couple of years, by which time 
it was hoped that a permanent scheme 
would be well in hand. I enclose a copy* 
of a circular that was sent out by tlie 
Vierfontein Syndicate at the time, and 
would call attention to the fact that every 
single mine in the above area was 
approached — and not only the pro- 
perties connected with the four big groups 
already referred to— because it was the 
wish of the Vierlbntein Syndicate to give 
every mine, irrespective of with whom 
the control lay, the opportunity of 
becoming identified with this temporary 
water supply scheme that was intended 
to be the forerunner of something bigger. 
It will be seen from the circular that 
the companies would, in the first place, 
have to pay a fee of ^10 per stamp in 
order to become entitled to the proportion 
of the available supply of water, and that 
the charge proposed was to be at the 
rate of the actual cost of delivery, plus 
sixpence (6d.) per 1,000 gallons. The 
then cost of delivery was estimated, and 
was to be charged for, at 2s. per 1,000 
gallons, the Syndicate having the right 
to reduce or raise the price as circum-. 
stances might require, but in no case 
above the rate of 4s. per 1,000 gallons. 
Clause 4 of the circular states :— 

"The amount of sKlO per stamp is 
estimated to cover the actual cost of 
the Temporary Works, and is by no 
means a source of profit to this 
Syndicate. Our Directors, therefore, 
beg to point out that in justice to 
such working Companies as may now 
agree to our proposal, it will not be 
possible at a later date prior to 
the establishment of the Permanent 
Scheme to admit other Companies 
to share in the advantages now 
otfered." 

♦ See Appendix J. 5. 



Of the Mines approached, the following 
agreied to participate: — 







the 
yndl- 
rate 
tamp. 


Name of Company. 


No. of 
Stamps. 


Payment to 
VierfonteinS 

cate at the 
of f 10 per Si 




M 


. Crown Deep, Ltd. 


200 


2,000 


Langlaagte Deep, Ltd. ... 


100 


1,000 


fionanza. Ltd 


40 


400 


Ferreira Deep, Ltd. 


160 


1,600 


Robinson Deep, Ltd. 
Wemmer G.M. Co., Ltd. 


120 


1,200 


50 


500 


Salisbury G.M. Co., Ltd.. 
Jubilee Gold Mines, Ltd. 


50 


500 


50 


500 


Village Main Reef G.M. Co. 


100 


1,000 


City & Suburban G.M. Co. 


160 


1,600 


Wolhuter G.M. Co., Ltd. 


100 


1,000 


Henry Nourse G.M. Co., Ld. 


80 


800 


Nourse Deep, Ltd. 


100 


1,000 


New Heriot G.M. Co., Ltd. 


70 


700 


Jumpers Deep, Ltd. 


100 


1,000 


Treasury Gold Mines, Ltd. 


50 


500 


Geldenhuis Deep, Ltd. ... 


200 


2,000 


Rose Deep, Ltd 


200 


2,000 


Glen Deep, Ltd 


100 


1,000 


Witwatersrand G.M. Co. 


120 


1,200 


Driefontein Cons. G.M. Co. 


110 


1,100 


Angelo Gold Mines, Ltd. 


; 110 


1.100 


Comet G.M. Co., Ltd. ... 


1 100 

2,470 

i 


i;ooo 


Total (23 Companies)... 


24,700 



Special permission was also granted to 
the Paarl Central G.M. Co., Ltd., Crown 
Reef G.M. Co., Ltd., Robinson G.M. Co., Ltd., 
Worcester G.M. Co., Ltd., Ferreira G.M. Co., 
Ltd., and the Simmer and Jack Proprietary 
Mines, Ltd., to join the Syndicate later, also 
on bed-rock terms, because these Mines 
had already gone to considerable expendi- 
ture towards en^^uring their water supply 
for the immediate future, and their Directors 
were anxious to avoid further expense if 
possible. 

From only three mines in the District 
mentioned no answer was received by the 
Vierfontein Syndicate, Limited. 

Having dealt with our temporary Supply 
Scheme, I will now touch lightly on the 
Permanent Scheme, which, as I have already 
observed, was intended to absorb the Temp- 
orary Scheme later on. 

We have had a very thorough report by 
Mr. Thomas Stewart on all the available and 
desirable sources of water supply within a 
radius of 50 miles of Johannesburg, and 
during the last years we have had the most 
careful daily gaugings taken of the KUp and 
Vaal Rivers by Mr Laschinger, who has 
stuck to his post under conditions of 
considerable difficulty and danger. These 
statistics, extending over a long period of 
time as they do, are of the greatest value, 
but I do not propose now to go into details, 
as most of our information is of a private 
nature. 
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The financial position of tbe Vierfontein 
Syndicate, Limited, to-day shows that it has 
expended the sum of £340,479 per 31st 
December J 1901, for the assets that are 
named m the enclosure* where full 
details are given, and the important 
group of mines that would be willing 
to participate in the further work of 
the vierfontein Syndicate, Limited, are in 
the strong position of being insured against 
drought tor some considerable time. 

I may add that, if the Government should 
desire to supply the mines with water, the 
latter will be anxious to give assistance; 
but, naturally, having spent so much money 
on the acquisition of rights for themselves 
the Mines of the Central and Eastern Dis- 
tricts will be anxious to exploit these rights 
to the utmost, and they would probably, 
therefore, be willing to take from the 
Government only the deficiency of water 
that may be experienced, which will not be 
^eat until the expansion of the gold mining 
industry begins to take place. 

(Signed) R. N. SCHUMACHER. 

2661. (Mr. LancCy representing the Johan- 
nesburg Town Council.) There are just one 
or two points in your statement that do not 
appear quite clear, Mr. Schumacher. You 
reier to discontinuance of the dam on the 

Rietvlei ?— Yes. 

• 

2662. What is given as a reason seems 
hardly to meet the case, does it? Was there 
not any other reason that you can mention? 
— Do you mean that I do not give you 
actually the real reason? 

2663. I don't mean to say that, but it 
seems to me that saying it could not obtain 
any large supply of water in one single 
year was hardly a reason for discontinuing 
so large a work? — The point was really this : 
Tt was decided in 1897 and 1898 to' build 
this dam wall as there was an expectation 
that it would be filled by the rains. 
Engineers, the expert engineers, reported 
to us to the effect that during the rainy 
season of 18^, while we were actually 
working, the well alongside the shaft was 
very unsatisfactory, and I believe all the 
rain actually caught was about four million 
gallons, ana then, as it was urgent to 
obtain some source of supply as quickly 
as possible, we thought, as I have said 
here, that it would be well for the 
time being to abandon the work there 
and centre all our efforts on the dolomite 
formation, on which we had already 
been doing a certain amount of tentative 
work. That is the reason exactly, just as I 
have stated here. 

2664. Then it was only temporary abandon- 
ment with a view to going on with the 
work later on? — The idea is discussed in 
various reports of continuing the dam later 
and using it as a storage reservoir. Origin- 
ally the idea of the Vierfontein Syndicate 
in the old days was to build a dam wall 
there and to use it in connection with the 
Klip River lower down. 

• See Appendix J. 6. 



2665. You were to use it as a storage Mt.iln. 

reservoir?— Yes. • Schnmacher. 

26t)6. Then it was not intended as a Febraary 3, 
reservoir to fill itself from a large catchment ]^' 
area? — It was at first hoped it would do 
so, but we found there was no prospect at 
all of its filling for a very long time. 

20(57. It was not that there was any 
technical engineering reason lor abandoning 
the dam? — No. I might, just as regards the 
technical engineering question, say we had 
great troubles in the foundation, but they 
were got over. It cost us a bit of money, 
but there is nothing serious to anticipate 
there. 

2()(58. You speak of the cost of pumping 
the water as being 2s. per thousand gallons ? 
— No, I say the estimated cost. 

2669. Were they not based on what you 
found to be the actual cost in pumping?— 
It states "it was estimated." 

2070. Do you find those figures turn out to 
be your actual cost ol pumping? You were 
pumping pretty largely in August and Sep- 
tember, were you not?— No, we found the 
figure was pretty low. Our actual costs, 
without allowing for depreciation or any 
head office charges, the actual cost at the 
works themselves, varied between 2s. 9d. 
and 2s., diminishing slightly as we pumped 
a larger quantity. 

2071. Yes, that is what 1 was coming to. 
This cost would diminish very greatly if 
the amount pumped were increased ?— Well, 
I don't know that you can expect any very 
great decrease, because you must remember 
this does not, as I have said, include head 
office charges, engineering fees, depreciation 
or maintenance. 

2672. (The Acting Cluxirrnan.) Did it in- 
clude interest?— Nor interest. These are the 
actual costs at the works. I have here a 
letter written by Major Seymour in 1899, 
in which he make-; a rough estimate of 
what it would cost to pump 3,000,000 
gallons, i.e., allowing for interest at the rate 
of 5 per cent, and maintenance but not 
includmg any cost of ac(juiring ground, 2s. 
per 1000 gallons. That is of course on a 
quanlity of 3,000,000 gallons ; on a quantity 
of 4,000,000 gallons the estimate is Is. 9d. 
per 1,000 gallons. This includes everything 
except redemption of debentures, which, 
under his scheme, would have been issued. 
I think you must abandon any idea of 
getting your water here for 6d. or 7d. as 
has been stated by some of your witnesses. 
At all events these figures do not agree with 
any of ours. 

2673. (Mr. Lance.) The distance of the 
work was about ten miles approximately? — 
Yes. 

2674. Was it in one lift?— Yes. 

2675. Can you give us what the lift was? 
—The elevation of the pumping station at 
Oliphant's Vlei is 5,060 feet. 

2676. Then it is not much in the way of 
a lift?— No. 
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Mr. R. N. 2677. Would not these figures, if you came 

Schumacher, jnto a matter of seven to ten million gallons 

February 3, P^^ ^^Jj ^® ^^^Y Considerably reduced?— 

1902. ' Well, that is so to a certain extent, but all 

— in, I think, you cannot reckon on much 

under Is. 9d. per thousand gallons. 

2678. In your statement you say you 
estimate to get a quantity of about two 
million gallons daily ?— Yes*. 

2679. But you don't give us any data for 
these figures. You seem to have dealt so 
far with only about 300,000?— I give you the 
data at Olinhant's Vlei, where we had an 
inflow of 400,000 gallons, and that a trial 
shait, which was quite close by, had yielded 
750,000 gallons. 

2680. Yes, but t^ at does not, of course, 
make up 2,()00,000 gallons ?— No, we did not 
expect more than one million from Oliphanf s 
Vlei. 

2681. And you bad no actual data to go 
on in forming t^ds estimate?— We had the 
750,000 gallons from the trial shaft Our 
permanent shaft had not, we thong' t, reached 
the big channel. It had not connected yet. 

2682. It was the opinion of your engineers, 
when you reac ed the big channel, you 
would get at least two million gallons?— 
One million from Oliphanfs Vlei. 

2683. Yes, one million from Oliphanfs 
Vlei.— We reckoned roughly on not getting 
less than t»«ree million gallons Irom Oliphanfs 
Vlei, Misgund, Rooikop, and Zwartkoppies, 
but, of course, we have done very little 
prospecting W(»rk on many of these farms, 
and there is no reason why it should not 
be possible for us to obtain a large supply. 

2684. Then you speak later on of producing 
from these and other sources a total of 
seven millions, or rather providing a pipe 
to carry seven millions?— Yes, we nave the 
pipe. 

2685. What are the other sources?— Ob, 
the other water would come from a larger 
scheme that would have to be taken in hand 
later on. 

2686. A scheme you had not gone into 
yet? — No, we had not. 

2687. Was that from the dolomite forma- 
tion?— Not necessarily, We were quite open 
in our minds. We were going to use the 
site at Oliphanfs Vlei for building a 
receiving reservoir to hold about five 
million gallons, and it was our intention to 
pump into the reservoir from whatever 
source we might go to. 

2688. I see, but you had not fixed any 
source ? — No. 

2689. You had simply provided this pipe 
to meet future contingencies?— Yes, we knew 
we should require a large pipe for use later, 
and got it out at once. VVe have these ten 
miles of 28 in. piping here. 

2690. You did not reckon to include or 
mix with this water any of the water 
referred to in your other sources, such as 
the Natal Spruit dam? -Oh, no. We would 
not pump water down to there and then 
back again. 



2691. No. You reckoned to use them 
separately here? — Yes, they were for dis- 
tributing along the line of the reef 

2692. What I want to get at is, these 
sources of water supply would not be fit 
for drinking purposes at all?— I really donH 
know, I can t answer. I should think it 
would be better not to use them. 

2693. They are surface water? — Yes. 

2694. And I suppose there is a certain 
amount of cyanide in it?— Well I don't 
think that need be feared. 

2695. No, but it might be. Do you think 
there is any possibility of cyanide finding 
its way into tne dolomite water?— You want 
me to give my opinion? 

2696. Yes, if you are able to form one.— 
I personally should not be ai'raid of that 
I don't see why we should. 

2697. Did you hear what was said this 
morning?— No, I went away. 

2698. You don't think it would find its 
way in? — No. 

2699. I have just one question more. I 
don't know whether you feel at liberty to 
answer or not, but I might as well suggest 
it, as to whether your syndicate would be 
prepared to come into any general scheme 
tor the supply of the Hand?- 1 think it 
depends greatly on by whom the general 
scheme was taken in hand. We should, 
as stated in my report, be most anxious to 
as^ist the Government. 

2700. Yes, and if the Government took up 
a general scheme to supply the mines and 
the towns you might be prepared to come 
in? — I should think we would be very 
pleased to assist the Government in any 
way that we could. 

2701. (The Acting Chairman,) Are you in a 

Position to state whether there are any 
gures you can give us as to what would 
be the ^ cost of acquiring the assets of 
the Vierfontein Syndicate? Are you pre- 

Eared to say?— The matter has not come 
efore the Board at all. It has not been 
discussed by the Directors, but I think they 
would be very willing to meet the Govern- 
ment and take the actual cost price. 

2702. Would the Vierfontein Syndicate be 
in a position now to deal with the Govern- 
ment, without reference to any of the mines? 
—Yes, at present the position is that the 
mines have not been approached with regard 
to coming into the permanent scheme. Of 
course it would have to be understood any 
liabilities existing towards the companies in 
connection with the temporary scheme would 
have to be taken over by the Government. 

2703. That is, the obligation of supplying 
water?— There is no direct obligation, but 
there is a moral obligation to assist them in 
time of need as far as possible. 

2704. But there is no guarantee of the 
supply ?— No, there is no written guarantee 
at all.' There is only the moral understand- 
ing that the Syndicate will help the mines 
in times of stress as far as it can. 
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2705. Then you have referred to some 
reports by Mr. Stewart, which are very 
thorough, and comprise reports Oft the 
sources of supply round Johannesburg 
within a fifty mile radius. You say these 
are of a private nature, and, therefore, I 
suppose the Syndicate does not care about 
placing them at the disposal of the Com- 
mission ? — I don't think the Syndicate would 
like them to be made public, but if the 
Government is anxious to see the papers we 
might meet them. 

2706. And then also there are gaugings by 
Mr. Laschinger of the Vaal River. I tnink 
they perhaps would be of very great use to 
the Commission? — Well, they are very 
valuable figures. 

2707. Of course I am only asking, that 
perhaps you would be prepared to com- 
municate with the Government in regard to 
them? — I am speaking without the authority 
of the Board, but, I think, if the matter 
were to be nut before the Board, the 
Directors would be willing to give all these 
figures, provided it is really a question of 
coming to terms. 

2708. (Mr. Kitzingei\) I only want to ask 
you in regard to the number of stamps 
given in the late Mr. Seymour's letter. There 
is a considerable difference between these 
and the statement of the Chamber of Mines? 
— Y^es, but the Chamber of Mines deal with 
the whole of the Witwatersrand. Mr. Seymour 
deals only with those under the control of 
the four groups I have mentioned, Messrs. 
Eckstein & Co., the Consolidated Goldfields, 
Messrs. Neumann & Co., and Messi's. Farrar 
Brothers. 

2709. There is another point I should 
like to ask you, but I think the figures are 
prepared on similar lines, on the same 
oasis, viz., the water used ?— Yes. 

2740. You refer in one part of your report 
to the stamps in operation in 1903, and 
you put in brackets, "which would now be 
1908 ? — Yes, those figures were prepared 
in 1898, and five yedrs from 1898 would 
come to 1903, but, as the war has inter- 
vened and we are not yet in normal 
running order, I start from 1903. 

2711. Do you add on five years for the 
delay of this war?— You see in 1898 the 
mines were in full running order and we 
reckoned it would take them five years to 
increase their stamps as I have pointed out. 
Now we are not in full running order, but 
I assume we will be in about a year's time, 
say 1903, so I take five years from then. 

2712. (Mr, McCallurn.) In one part of 
your report you speak about a bore-hole 
having struck a cavern about forty feet 
deep. Can you tell us whether you struck 
any other caverns? — With that bore-hole? 

2713. No, with any?— The whole ground 
is full of caverns. If you drive over there, 
you hear the rumbling in many places. 

2714. You are quite a believer in this 
dolomite holding a lot of water?— You must 
not tack on any expressions to me, but the 
caverns do exist. 



2715. The farm Zwaartkoppies, is that Mr.R.N. 
beyond the Klip River ?— The farm Zwaart- Schnmacher. 
koppies is to the east of the farm adjoining February », 
Allewyn's Poort, and is south of Rietvlei, 1902. 
which in turn is south of TurfTontein. — 

2710. Have you proved the dolomite 
fonnation down as far as that? — A certain 
amount of prospecting work has been done 
there and the formation of the ground is 
exactly similar in parts to that of the 
dolomite formation in already proved 
districts. I think there * is no doubt what- 
ever in the minds of the engineers on that 
point, and we have done a certain amount 
of work which has proved it. 

2717. (Mr. Drakhan.) You give us in your 
statement the number of stamps at woA in 
September, 1899, at about (1,000?— Yes. 

2718. You also say that in 1898, out of 
a total of 4,707 stamps, 3,230 were at 
work controlled by the four groups you 
mention. Can you give me the figures as 
they compared in 1899? — No, I have not 
got them but there is every reason to 
expect that they are in exactly the same 
ratio^ with no appreciable difference at all 
events. 

2719. Would it be right to say that the 
four groups controlled 3d60, and the other 
groups 2670? — You want to change my pro- 
portion. 

2720. Oh, no, I only want to bring out 
the proportion as it existed in September, 
1899. You give the figures at 6,0u6 stamps 
and then you give the proportion for the 
year 1898. ' From 1898 to 1899 considerable 
extension had taken place?— Yes, but I think 
it took place just as much in the mines 
connected with these firms as in the mines 
not connected with them. There is no reason 
for considering that there w^ould be any 
appreciable difference. 

2721. I have figures showing it was 3360 
as compared with 2670? — These figures 
I am quoting from Mr. Seymour's letter, 
and the 6,000 in September, 1899, is added 
in parenthesis, because his letter is dated 
March, 1898. 

2722. As regards the supply to the mines 
along the Reef from Paarl Central to Boksburg, 
there were certain mines which did not join 
because they had an arrangement with the 
Johannesburg Water Company?— A certain 
number of mines had contracts running, 
and were being supplied by the Johannes- 
burg Waterworks, and therefore in any 
scheme even for that area a large outside 
demand would have to be provided for. 
I don't personally know of any mines that 
had contracts here. 

2723. Not those connected with any other 
group?— But I said only three gave no answer. 
1 have knowledge of one mine that has 
been drawing water lately from the Water- 
works Company, but they have been charged 
a rate in excess of what would be charged 
by the Vierfontein Syndicate, so I don't 
think they would use the Waterworks as 
anything more than a standby except for 
dnnking purposes. It is very probable 
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Mr. R.N. they draw from the Waterworks Company 
Schumacher, for that bocausc much of the water pumped 
FebruMv 3 ^^^ *^® minos cannot be relied on for that 

1902. ' purpose. 

' 2724. There are contracts existing betwen 

the Primrose, Glencairn, May Consolidated 
and Geldenhuis and the Waterworks, but 
they had favourable terms under which they 
had been drawing drinking water and also for 
t* e mills? — 1 have given a list of the mines 
that replied to tlie circular of the Syndicate, 
and I think it fair to take those, together 
with any new ones belonging to the same 
groups, and say that they would join the 
Vierfbntein Syndicate, whilst any other 
mines are doubtful. J don't pretend to say 
that any of those mines will come in, I 
don't want to give the impression at all. 

2725. In other words the point is this, 
that there are certain other mines who have 
requirements. I do not speak of the Vier- 
fontein Syndicate — There are a certain 
number that have not joined. The others 
don't interest us any more now. 

2726. Of course as regards the Commis- 
sion it would be interesting to know how 
big the demand is outside of that list? — 
Yes. 

2727. Now, in regard to Rooikop, I gather 
there is already a pipe laid down?— No, 
there is not. 

2728. I understood that in your statement 
it is stated that a certain inflow of water 
of 423,000 gallons per day had been pumped 
from a shaft* without affecting in any way 
the spring in the immediate neighbour- 
hood?— Yes, it was pumped away, but we 
did not actually pump it to any of the 
mines. 

2729. Therefore only water from 
Oliphanfs Vlei had been conveyed and 
pumped to the Reef ?— Yes. We have alreacly 
located a proposed reservoir in the neigh- 
bourhood of the Rand Victoria Pan, but no 
pipe line has actually been laid. At that 
time we were largely using the water from the 
Knight's Deep snaft. If you notice, from 
these figures included in my statement, 
during the last months ol August and 
September, 1899, as much as forty million 
gallons were being pumped per month from 
the Knight's Deep shaft. 

2730. This water from Rooikop was 
merely pumped from the spring or well a 
little distance away, in order to see whether 
it would have any effect on the supply? — 
Yes, we only had our shaft down 43 feet, 
so that there was nothing conclusive except 
that there was at the time a minimum 
supply of 453,000 gallons per day. 



2731. {Mr, Quinn,) The Chamber of Mines, 
in their statement before the Commission, 
estimated the future requirements at 20,000,000 
gallons per day for the mines. I under- 
stand from the statement put in by you 
this afternoon that the Vierfontein Syndicate 
has never had more than one million 
gallons per day from their present sources 
of supply?— No, that is not quite correct. 
We nave never actuallv, pumped more 
tljan 400,000 gallons per day from the shaft 
at Oliphant's Vlei. 

2732. But you estimate a total quantity of 
2,500,000 gallons per day from your present 
sources of supply? — No, we reckon we 
ought to get in the neighbourhood of 3,000,000 
a day from our present supplies in the 
dolomite formation and there is the chance 
of getting more. 

2733. Taking these outside figures of 

three millions ?— No, I don't want you 

to look upon them as outside figures, Mr. 
Quinn. 

2734. Well, then, I would like to know 
what is the greatest quantity of water per 
day you have actually pumped?— We lave 
actually never pumped to the Mines except 
from Oliphanf s Vlei. 

2735. You have reasonable hopes of 
expecting three millions, is that the way 
you wish to put it?— We have reason for 
expecting that we shall get three millions, 
based on the prospecting work already 
done. 

2736. Quite so, but a good deal of that is 
conjecture. There is nothing certain about 
the three million gallons?—! can only ^ay 
that it is Mr. Stewart's conjecture and we 
find him very conservative in his estimates, 
far more so than many engineers. 

2737. Well, we will take it for granted 
that three millions can be found. That 
still leaves seventeen million gallons, accord- 
ing to the estimate of the Chamber of 
Mines, and, I take it from jour answers to 
the members of the Commission, that with 
regard to that seventeen millions, you have 
nothing in your mind's eye. I want to 
know now what justifies vour estimate of 
obtaining seven million gallons per day? — 
That is to come from some other source of 
supply altogether, either from the dolomite 
or rivers. 

2738. The supply has yet to be found ?— 
Yes. 

2739. It comes to this, that we have 
seventeen million gallons per day to pro- 
vide for from somewhere ?— Yes. 



[End of Evidence.] 
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Johannesburg Town Council. 

G.— Documents referred to by Mr. Thomas Stewart and Mr. Thomas Raynes in 
their evidence on behalf of the Johannesburg Waterworks, Estate and 
Exploration Company. 

H.-— Memoranda by Mr. Karlson, City Engineer, Pretoria. 
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Appendix A. APPENDIX A 

? Legal Adviser to the Administratic 
the Wonderfontein Concession. (Refen-ed to in the Report.) 



AtlviBer. Opinion of the Legal Adviser to the Administration on ce7*tain questions arising out of 



LECIAL ADVISER,— 

The Water Commission are anxious to have a legal opinion on two tjoints, and 
I have undertaken to ask if you would be good enough to advise us. 

The questions are: — 

(a) The Wonderfontein Concession, clause 1 (a) (p. 290 of the Concessions 
Commission Report, Part III.) gives the Concessionaires (the joint owners 
of the farm Wonderfontein) the right to take up to one-fourth of the 
water on the farm, for the purpose of a water supply for Johannesburg. 

By clause 1 (b) the Government ''undertakes to grant to no other person or 
persons, Company or Companies, the right to take the water from the Wonderfontein 
stream to the ground to the N.E., within the following lines " 

Assuming the Concession to be valid and to be recognised by His Majesty's 
Government, is there anything in the undertaking just quoted which would prevent 
the Government from (a) itself or (b) through a Public Board constituted by it for 
that pur|)ose, making use of the other three-fourths of the water for supplying the 
Rand with water under a scheme of its own to which Mr. Goch (the present holder 
of the Concession) would not be a party. 

(b) I annex a Memorandum by Mr. Karlson on Underground Water Rights.* 

Your opinion is asked on the following points: — 

1. Under the present law of this country, if A has a spring rising on 

his farm, can B, on his own farm, lawfully intercept the water on 
its underground passage to A? 

2. Is B's position the same in the two cases of the water (a) percolating 

underground, (fe) running in a recognisable channel underground? 

51 Is B, in either or both 6ases legally liable to compensate A? 

4. The Wonderfontein Stream rises as a spring on farm C, and after 
flowing a short distance disappears into the ground. Mr. Goch 
contends that it is then lost; local people contend that it rises 
again some miles beyond, forming the principal source of the Mooi 
River. If Mr. Goch diverted one-fouith or the water from the 
spring, or on the farm, by leading it away to Johannesburg, would 
an action lie against him on the part of riparian owners on the Mooi 
(or, e.g., the Town Authorities of Potehefstroom which derives its 
water-supply Irom the Mooi), 

(a) if there w^ere a proved diminution of the flow of the Mooi, or 

{b) if without evidence of specific damage, the underground 
connection of the stream and the Mooi were proved? 

(Signed) G. V. FIDDES, 
(Chairman of the Water Commission.) 
10th February, 1902. __.__ ___ _..^ 

LEGAL adviser's OFFICE, 

PRETORIA, 26th February, 1902. 

To the Chairman of the Water Commission,— 

I am in receipt of your Minute of the 10th February submitting for my opinion 
several (juestions arising but of the Wonderfontein Concession. 

I think it will be more convenient for me to deal witli the points raised by you 
in sub-sections 1, 2, 3 and 4 of (b) in your Minute before I give my opinion on (a). 

The following principles are well established under the Roman-Duteh Law in 
force in this Colony: 

1. A person on whose land water rises is not entitled to the exclusive use 
and enjoyment of that water if for the period of prescription (30 years) 
such water has been allowed to flow down beyond his land in a known 
and defined channel and has been for that period used by the lower 
proprietors. It matters not whetlier the defined channel be on the surface 
or underground. 



Not printed. 
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2. No action lies against a person who by operations on his own land Appendix a. 
intercepts underground water finding its way by percolation to a public £~i 
stream or to some well or fountain, * AdvUer. 

Guided by these two principles there is no difliculty in answering your questions 
1, 2, 3, and 4 (B) as follows:— 

1, 2, and 3. B can lawfully intercept the water on its underground passage to 
A if that water does not flow in a defined channel but reaches A by 
percolation. If, however, the water flows in a defined channel to A, B 
cannot by any operations on his own land deprive A of the rfghts of a 
riparian proprietor to that water. If he does it is an unlawful act on his 
part and an action for damages will lie against him by A. 

4. If the water reaches the Mooi River by a defined channel and the supply 
of water to the river thereby is sensibly diminished by Goch diverting it 
where it rises on his land to Johannesburg the riparian proprietors on 
that river would have an action against Goch to prevent him diverting 
the water in that manner unless, of course, Goch is protected by bis 
Concession. 

I can find no evidence in the records of the proceedings of the Concessions 
Commission shewing that the original Concession to the owners of Wonderfontein was 
ever confirmed by a distinct resolution of the Volksraad. The Concessions Commission 
found, however, that in consequence of the resolution of the Volksraad of the 31st 
August, 1896, Article 1286, the Wonderfontein Concession was ratified by the Volksraad, 
and that such ratification made it a legally acquired one. 

I am of opinion, however, that whatever opinion may he attached to a mere 
resolution of the Volksraad as Law, no Court of Law would hold that the Concession 
even though ratified by the Volksraad in manner above stated, was such a legislAtive 
act as would be required to deprive third parties of their lawful rights. 

If I am right, then it appears to me there is not much value in clause 1 (b) of 
the Concession for the following reasons:— 

1. If the water which rises on W^onderfontein does not flow from there in any 

defined channel to lower proprietors then the owners of Wonderfontein 
are entitled to deal with such water as they please (for they are entitled 
to its exclusive use) without any permission irom the Government. 

2. If, on the other hand, the water rising on Wonderfontein flows in a defined 

channel to the Mooi River, it is not in the lower of the Government to 
deprive the riparian proprietors on that river of their lawful rights to 
such water. That can only be done by legislation, and in my opimon the 
Concession to Goch, even tliough ratified by the Volksraad, did not amount 
to such legislation. 

If the Wonderfontein Concession be regarded as a legislative act there should 
be no hesitation, if the public interest require it, to pass the necessary legislation for 
enabling any public body which has acquired the rights of the owner of Wonderfontein 
to the remainmg three-fourths of the water rising thereon to convey such water to 
Johannesburg for the purpose of supplying the inhabitants thereon, especially in view 
of the fact that practically nothing nas been done under the Concession. 

(Signed) RICHARD SOLOMON, 
(Legal Adviser to the Administration.) 
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Appendix B. APPENDIX B. 

Johannes- 
burg Water Report of the Government Committee appointed to report on the water supply of 

^^££l^* Johannesburg in i895. (Appendices not printed.) 



(Reprinted from the Appendix of Documents to the Transvaal Concessions 

Commission Report.) 



Report of the Government Committee on the Water Supply for Johannesburg. 



In accordance, with the letter R7961/1894 and BB227/1895 the Commission 
appointed by the Government to examine in what way Johannesburg can be provided 
with good and pure drinking water has the honour to report as follows: — 

The Commission is of opinion that the works for the water supply ought to 
be constructed by the public authorities, and that the working of the same 
ought to remain in their hands, as laid down in Volksraad Resolution of 22nd 
September, 1894. 

As regards the quantity of water daily required for Johannesburg, and taking into 
consideration its increasing population j the Commission is of opinion that the calculations 
made by the town engineer, Mr. Aburrow, are correct, which calculations show that 
the waterworks to be constructed, must be capable of supplying two million gallons 
per 24 hours. 

Further, the Commission reports that the existing waterworks company at 
Johannesburg, with the present capacity, is hardly capable of supplying 200,000 gallons 
of drinking water fit for consumption, were the water supply from Doornfontein valley 
cut off, which might happen on account of reasons set out in the report of your 
Commission of last year. This quantity is only 10 per cent, of the amount required 
daily, and an increased supply is out of the question. 

Therefore a supply is required which at any time could supply the necessary 
Quantity of good and pure drinking water. Such a project has not necessarily included 
the takmg over of the existing waterworks by the public authorities. This would 
only be advisable if suitable terms could be arranged with the existing company. 

In estimating the costs of the four great projects which are examined in greater 
detail in this report, it is assumed that the water is carried to a high level reservoir, 
situated on the hill west of the town (district of Braamfontein) on Government 
ground. 

The water supply projects which are considered according to the above-mentioned 
instructions are: — 

NO. 1.— KROMDKAAI. 

This farm is situated in the district of Krugersdorp, about 8 miles north of 
Krugersdorp. The farm is offered for sale by Mr. ' H. P. A. Pretorius for the price 
of ;^20,000. The works required for carrying the water from this point to the nigh 
level reservoir are estimated by Mr. McCowal, engineer, at £268,000. 

The total quantity of water available is computed to be about 2^ million gallons 
per 24 hours. 

The cost of conducting the water to the reservoir would be 2s. lOd. per 1,000 
gallons on a daily consumption of 1,000,000 gallons. The expense which would be 
necessary for the building of compensation reservoirs has not been included in the 
above-mentioned estimatea price. The quality of the water is excellent; it remains 
clear, the total liardness is 5.2. 

The spring is one of the. sources of the Crocodile River. The persons offering 
to sell the property assert that they have received the consent of the owners of the 
water rights lower down the spruit to divert the water, but such consent would not 
be legal by Art, 1 of Act No. 11/1894. 

Further, the Commission cannot pass in silence over the fact that a protest has 
been lodged against the Kromdraai project. In a separate report one of the members 
of your Commission reports on this project, inter alia^ that though a scheme for using 
this supply for the generation of electric power is under consideration, yet a diversion 
of two million gallons per diem for Johannesburg would not interfere with this scheuae 
because the amount of water flowing through the Magalies and Crocodile river is s"6-, 
great. 
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• The inhabitants on the banks, on the contrary, have mentioned in the above-named Appendix b. 
protest, that the rivers at times become very low, and then no water could be diverted joiJ^es- 
without interfering with their water rights. In any case the owners have the right to burg Water 
use the water for generating power, if the water is not thereby diverted from its natural Supply, 
course. 

NO. 2.— JOHANNESBURG WATERWORKS COMPANY: PRDJEC-T. 

In their proposal this Company gives, in the first instan -e, a summary of its 
present condition, mentioning that during the year 1st July, 1803, to 30th June, 1894, an 
average of 862,000 gallons per diem has been pumped up by its works, and that dn 
average of 486,000 gallons nas been used every 24 hours, being 165 gallons per day for 
every customer: 36,044,000 gallons have been in reserve dunng this time; this was 
exclusive of the high level reservoir which was building. According to the chemical 
analysis made by Dr. Loevy, the quality of the water was good. The company's 
pumping power is sufficient to supply 2,024,000 gallons per diem, and according to the 
reports of the Company the supply of water has always been sufficient. In extension 
works 3^40,000 have been spent. How far this assertion agrees with the real facts, it 
is difficult to ascertain, but the everlasting complaints by the public throw doubt on 
their statement. The Company is ready to extend its works so that it will bo in future 
able to comply with the increased demand, and negotiations are pending for the 
purchase of the farm Rooikop. The price of the water will vary from 5s. to 7s. 6d. 
i>er 1,000 gallons, as the consumption varies between one million or a half million 
gallons per diem. 

The water will be supplied at 2s. per 1,000 gallons for public fountains, and at 
4s. per thousand gallons for extinguishing fiies. 

As already mentioned on page 2 of this report only 200,000 gallons of pure 
drinking water can be supplied by this company for Joliannesburg at present. 

The Commission refers to a chemical analysis concerning the water annexed 
hereto (Annexe A) in which it is said:— 

'' If it is to be decided which of the samples is preferable for a water supply, 
samples W W (1) VV W (2) and I v. must be rejected. It is clear from 
their analysis that thev are not spring water but rain water, whicli has 
percolated into the earth to a slight depth. Therefore the analysis of these 
samples cannot be considered as representing the permanent nature of the 
water, as it will vary with the changes in the weather." 

Even if the water from the farm Rooikop, which is of an excellent quality, is 
added to the amount of pure water now supplied by the company, the quantity is 
insufficient for Johannesburg, and provision would have to be made again for increasing 
the supply. This project the Commission cannot recommend because the cost would 
exceed the amount required for a «)mplete scheme giving an adequate supply of pure 
drinking water. 

The quantity of water supplied bj the Company's scheme would be much less 
in dry years, and would perhaps be inadequate. It is not to be denied that this 
Company has expended much money upon its works. The Commission would therefore 
recommend as soon as the Government resolves to execute one of the. projects herein 
described as a public work, to enter into an agreement with the Company, if possible, 
to take over those works which can be used for the new water supply. 

NO. 3.— VIERFONTEIN. 

This farm is situated about five miles south of Johannesburg, and the water 
supply from it is proposed by Mr. Hamilton Smith on behalf of ''The Transvaal and 
General Association, Limited/' 

The works in connection vrith this scheme would consist of a reservoir on the 
southern part of the farm, having a capacity of one thousand million gallons for 
collecting the rain water, running down the slopes of the hills, together with the water 
from the little spruits found there. If necessary a filter will have to be erected, also 
a service reservoir on the top of the Vierfontein hill, connected with a water tower 
near Ferriera's beacon for distributing the water over the town. Tlie works will be 
canable of supplying one or two million gallons daily, and the cost would amount to 
£^,000, all riglits included. 

The water carried to the tower would cost 2s. per thousand gallons if two million 
gallons vvere consumed, and 2s. 9d. if one million gallons were consumed daily; 
consumption between these two amounts will cost in proportion. The Company is 
prepared to execute the works at its own expense, and to transfer the same afterwards 
for the above-mentioned price. In addition to this a premium of five pence per 1,000 
gallons would have to be paid for a period of twelve years on a consumption of one 
million gallons per diem, and of 3d. on a consumption of two million gallons daily ; 
for quantities between these two payment would have to be made proportionately. 
These royalties could be redeemed for di;50,000. 
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Appendix B. The farm has an excellent site for building a reservoir for collecting rain water. 

Johannes- Your Commission, liowever, is of opinion that these works would be insuflicient for a 

burg Water proper supply of water for Johannesburg, because the water must first be filtered to 

Supply, make it drinkable, and furthermore the water would require to be pumped to a higher 

level. The Commission has included in the estimate of the cost the cost of those 

works which are considered necessary for the supply of Johannesburg. For this reason, 

in this scheme (as already mentioned on page 2) in calculating the cost of the water 

it has been assumed that the water has to be pumped to the above-referred to high 

level reservoir. Therefore, the cost for executing the project will amount to ig375,t)CO, 

and the cost price of the water for one thousand gallons will be Is. 6d. on a 

consumption of 2 million gallons per diem, Is. 9d. on a consumption of 1| million 

gallons per diem, and 2s. 4jd. on a consumption of 1 million gallons per diem. 

In addition thereto, it should be taken into consideration that according to 
agreement with the persons with water rights lower down, they should be supplied 
with the same amount of water as alwavs flows through the existing little spruits. 
The water supply for Johannesburg, therefore, would be limited to the rainwater only. 
Subtract from this amount the quantitv • which is lost by evaporation, and only a 
small amount will be left in a year of drought to dispose of. With regard to the 
quality of the running water, your Commission cannot report favourably, and it refers 
to Appendix A of this report, giving the result of a chemical analysis and bacteriological 
examination of a few samples of the water, from which report an extract has already 
been given on page 5, which extract, as far as sample IV. is concerned, refers to the 
running water on Vierfontein. As this water cannot be recommended as good and 
pure drinking water, much less will this be the case witlj the water which is collected 
running down the surface of the slopes, and not subjected to a natural filtration at all. 
Moreover, the water from Vierfontein is an affluent of ti e Klip River, and as such it 
comes under Art. 1, Act 11/1894. For this reason the projectors have negotiated with 
the owners of water rights regarding the amount of water to be diverted. 

We do not consider the examples (mentioned in a separate report by a member 
of your Commission) of the supplies in the towns in England, or America, or even 
Cape Town applicable, because, as far as we know, there is no water supply in any of 
them exclusively dependent on rainwater. Everywhere considerable streams or 
importable watercourses are made to flow into a reservoir. On Table Mountain, near 
Cape Town, this will be effected by a tunnel. 

NO. 4.— HIGHVELD SCHEME. 

Mr. D. M. Wilson, at Pretoria, is the projector of this scheme, and he proposes 
to take the water from the farms Rietvlei and Olifantsfontein (ward Bronkhorstsprilit, 
district of Pretoria) situated north-east of Johannesburg, at a distance of 33 miles. 
The quantity of water found on these two farms together amount to 4^ million 
gallons in ^4 hours. This s<*heme would bring 2 million gallons per diem to 
Johannesburg, and at the same time supply Boksburg and other places situated along 
the route of the pipes. The cost is estimated at £200,000. The projector is willing to 
execute this work on condition that he will be exempted from the payment of import 
duty on the necessary materials. 

As the water of Olifants River has also been offered to the Government by Mr. 
W. H. Boshof at Standerton, the Commission has some doubt as to who has the right 
of offering the same. Furthermore, the quantity of water in Rietvlei was less than 
1| millions in August, 1894, and by collecting the water on both farms for Johannesburg, 
the owners of water rights situated lower down would suffer damage, and it would be 
necessary to construct extensive and expensive compensation works ; hence the Commission 
considers this scheme unfit to be recommended. 

NO. 5.— WONDERFONTEIN SCHEME. 

This project was proposed by the Sanitary Board of Johannesburg. The farm 
Wonderfontein is situated in the district of Potchefstroom, about 46 mfles from the 
high level reservoir for Johannesburg, mentioned on page 2. 

The difference in level between the springs and the reservoirs is 1,100 feet. 

The quantity of water rising here can be safely estimated at 10 million gallons 

Ser diem. The spring is forced to rise by a dyke of greenstone cutting the underground 
olomite limestone at a right angle nearly. At a distance of about two hundred yards 
lower down the water from this spring joins that of the Wonderfontein Spruit, which 
comes from Gemsbokfontein, under the same conditions as the first-named spring. The 
quantity of water at this point was estimated by the town engineer of Johannesburg 
to be 26 million gallons per diem during the whole year. From this point the two 
streamlets flow together for about a mile in a westerly direction, afterwards the greater 
part of tiie water disappears under the earth through a number of caves, cracks, and 
fissures in the rock in a northern direction. For some distance north of the entrance 
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of these caves the movement of the water can be followed in the same direction. It is. Appendix b. 
therefore, not improbable that the water flows olT in cross galleries or cracks parallel joi*^e„. 
to the above-mentioned greenstone to an unknown depth. The remaining water of the burg Water 
joint streamlets runs further over the farms Stinkhoutboom and Welverdiend, upon snppiy. 
which last-named farm it disappears in the same way as already described. 

One of the members of this Commission, in a separate report, Ijas tried to prove 
that the water of the Wonderfontein Spruit again reappears upon the farms Turffontein, 
Kiel, and Gerhardsminbron, where it forms the course of the Mooi River. This 
supposition is based upon the general geological characteristics of the country in that 
neighbourhood, and the uniform inclination of the ground between Wonderfontein and 
the last-named farms. It was, however, forgotten to mention that there, where the 
water totally disappears, a small risinc of the ground shuts off the valley, and according 
to our opinion, the water is stopped in its further course westward. As the real 
conditions in this country have often contradicted the theories of the ablest geologists, 
and as there was no opportunity for a complete and exhaustive examination, we think, 
althoug'i we cannot declare it proved, that the water rising on the farms Turffontein 
and Kiel to be a separate natural reservoir, which has it^^ outlets near the spring 
of the Mooi River on Gerhardsminbron. To confirm our opinion we may note that 
though I'epeated attempts have been made to prove tliat the water of the Wonderfontein 
Spruit is the same as that forming the spring of the Mooi River, they liave always failed. 
We have observed amongst the documents a petition from Polchefstroom, protesting 
against diverting the water from the Wonderfontein Spruit to Johannesburg, at the same 
time, however, also a resolution of the Volksraad deciding to reject this petition. 

The works in connection with this project will consist of a p^ise d'eau at the 
spring, three pumping stations, two intermediate reservoirs, and 46 miles of 16in. 
pipe; and they are estimated to cost about it^462,000. The yearly expenses are 
computed to be: ^''74,000 on a daily consumption of two million gallons; it^w.SOO on a 
daily consumption of i^ million gallons; and ^59,000 on a daily consumption of one 
million gallons. 

The price for the water on the respective consumptions per 1,000 gallons will be 
delivered at the reservoir at Johannesburg, 2s. O^d., 2s. S^d., 3s. 3d. 

Included in the yearly expenses are provision for the redemption of the capital 
expended in erecting the works within a period of 33 years; the creation of a reserve 
fund of I per cent. ; and writing off deterioration of the buildings, machinery, etc. 

In this scheme we have the advantage of abundance of water, which rises from 
the earth, and for the greater part disappears again into it. It is, therefore, not a 
public stream; so no compensation reservoir woula have to be built. 

The building of the railway line from Krugersdorp to Potchefstroom will 
facilitate the supply of coal. A special concession has been granted for the Wonderfontein 
water project by legislation: this will prevent any legal difficulties arising. Although 
this scherne is apparently the most expensive, it must be taken into consideration that 
owing to it not being necessary to pay compensation, which over a long period of 
years amounts to a heavy sum, this proiect in the end will be cheaper than the 
Steenkoppies water scheme, and indeed still cheaper than the present water supply. 
If the Grovernment decides in favour ol this project then the town of Johannesburg 
becomes the owner of a water supply which, after the lapse of a comparatively short 
period, will cost her nothing, moreover capable of supplying a greatly increased demand, 
and, therefore, sufficient ibr the most distant future. 

NO. (5. — WKLTEVIIEDEN. 

The water from this farm is oifered by Mr. H. G. van der Hoven, the farm is 
situated 8^ miles westwards of Johannesburg, upon the northern slope of the 
Witwatersrand mountains. The springs have been further opened up by the owner by 
cuttings and tunnels, and have been considerably increased in capacity. If the question 
of the water rights lower down were sufficiently settled this water scheme would, in 
connection with the project from another spring, become feasible, but not profitable 
compared with the large scheme mentioned m this report. 

The owner offers to supply the water at Is. 8d. to 3s. per 4,000 gallons 
according as 1 j or ^ million gallons are consumed respectively. At the same time the 
owner is willing to sell his rights and the works executed /or a price to be settled 
afterwards. 

All the different springs on Weltevreden form eflluents of the Jukscheiriver 
and therefore come under tlie provisions of the above-mentioned Act. 

Your Commission has, moreover, doubts about the right of the owner to dispose 
as he chooses of the ciuantity of water with which he has increased the capacity of 
the springs, for hereby the quantity of water is not increased but on the contrary the 
water is forced to flow off too sooii. 

This would only cause difliculties instead of advantages during two or more 
successive years of drought. 
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Appendix B. I^^q 7.— gEMSBOKFONTETN. 

burs Water This projcct, proposed by Mr. W. H. B. Boschoff at Standerton, the Commission 

Supply, cannot recommand for reasons already mentioned in this report sub No. 4, Hoogeveld 
(High veld) scheme. 

NO. 8. — STEENKOPPIES. 

The Steenkoppies project has been proposed by Mr. Sherwell, of Johannesburg. 
The farm Steenkoppies is situated in the district of Krugersdorp, about 33 miles 
westward of Johannesburg. The difference in level between the springs on this farm 
and the already mentioned high level reservoir is about 1,000 feet. The quantity of 
water rising to the surface here is estimated to be between 12 and 15 million per 
diem. A price of ig30,000 is asked for the farm, while the cost of the proposed 
scheme, the farm included, would amount to ^251,500. The Commission, however, 
following the basis mentioned in the beginning of this report has computed the cost 
o\' erecting the necessary works, including the purchase of the farm, at ig360,7OO. The 
water delivered at the liigh level reservoir would then cost per 1,000 gallons Is. lO^d. 
on a consumption of two million gallons daily; 2s. 3d. on a consumption of 1| million 
gallons daily; 3s. O^d. on a consumption of one million gallons daily. 

The works would consist of a pumping station, worked by water power, near 
the prise d'eau^ two other pumping stations, worked by steam power, each provided 
with a reservoir, the prise d'eau, and 33 miles of 16in. piping, and the necessary 
building. 

The springs situated at Steenkoppies form one of the sources of the Magalies 
River, therefore the rights of riparian owners lower down should be taken into 
consideration. When those interested assert that no damage is caused to the owners 
of water rights below by diverting two or three million gallons for Johannesburg, 
tliis may be quite true, but the act is in itself an infringement of the rieht of others 
and cannot be allowed, according to resolution of the Voiksraad, 1026/94, d.d. 22/9/1894. 
As for the building of a compensation dam the vallej is fairly suitable. However, it 
is sloping too gently to collect the necessary quantity of water, and large amounts 
would have to oe paid for compensation. Moreover, the First Voiksraad has rejected 
by its resolution. Art. 268, d.a. 10 June, 1893, a petition for the carrying of water 
from Steenkoppies to Johannesburg. Althouffh this resolution could be revised by the 
Voiksraad and authorisation could be g^:antea to bring the excellent and advantageously 
situated water supply to Johannesburg, the compensation which would have to be paid 
to the riparian owners lower down would have to be added to the cost for purchase of 
farm ana the erection of the works. 

This amount would be a sum which would greatly exceed the cost of the 
establishment of the supply, hence this scheme is so expensive that your Commission 
is reluctant to recommend it. 

NO. 9.— GEMSBOKFONTEIN. 

Proposed by Mr. Bittel, of Johannesburg. This farm is situated 26 miles 
south-west of Johannesburg in the district of Potchefstroom. This farm, being 
one-fourth of Gemsbokfontein, is offered for sale for ^^,000. The quantity of water 
is four million gallons per day. 

It .would be difficult to solve the question of compensating the riparian owners 
as there is hardly a site for building a compensation reservoir. Moreover, the pollution 
of the water by the mines on Luipaardsvlei, Randfontein, and Middelvlei, it is possible, 
would happen. 

NO. 10.— WATERVAL. 

Proposed by Mr. H. W. Smith, attorney, on behalf of one of his chents. The 
farm is situated to the immediate north of Langlaagte, near Johannesburg. 

The quantity of water amounts to 600,000 gallons per day in the dry season, and 
and to li million gallons per day in the summer. 

The projector is prepared to execute the works required for this supply under 
the supervision of the Sanitary Board. 

He proposes to supply the water at one of the reservoirs in the neighbourhood 
at 2s. per 1,000 gallons on a minimum consumption of 750,000 gallons daily. 

He is willing to lay down the pipes for distributing the water and to transfer 
tl»ese works at cost price. 

The Commission is of opinion that this project closely resembles the Vierfontein 
scheme, and it has, moreover, the advantage oi being considerably nearer Johannesburg. 

The farm offered for sale is suitable for building a reservoir for collecting the rain 
water. This project would be the cheapest of all the schemes proposed for the supply 
of the town, but it cannot be recommended because the quantity of water is inadequate, 
and because there is danger of infection, and the water itself is not of good quality. 
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NO. il.— WITSTINKHOUTBOOM. Appendix B. 

lollfliHIlfifl" 

The water from this farm is offered by Mr. E. C. Tennant, 9.9. The farm is burg water 
situated immediately south of Wonderfontein, and is offered for sale for jg30,000, all Supply, 
rights included. ^ 

Your Commission is of opinion that the project of supplying* Johannesburg with 
water from this place offers fewer advantages than the Wonderfontein project, and the 
cost would be nearly the same. The owner of this farm has only the right to take 
water out of the Wonderfontein river for use on his farm, after which it has to be 
reconducted to its natural course. 

This project and the Gemsbokfontein scheme cannot therefore be considered. 
The holders of the Concession of the Wonderfontein project have the sole and exclusive 
right to bring water from the Wonderfontein river to tne gold fields. 

NO. 12.— OLIFANTSVLEI, MISGUND, AND KLIPSPRUIT 

Have springs over which the Town Engineer of Johannesburg has reported as a 
possible wafer supply. The two first-namea farms have springs situatea near the 
Klip River at a distance of about ten miles south of Johannesburg. 

The quantity of water measured on Olifantsvlei was only 400,000 gallons per day. 

Tlie Town Engineer oi Johannesburg has reported unfavourably about Misgund. 

Klipspruit, one of the sources of the Klip River, is situated within the limits of 
the gold netds, 

These springs will in all probability be drained if mining in the neighbourhood 
is carried on to a great deptli. 

The quantity of water on each of the farms mentioned could only be used as 
forming part of a combined project. 

A combined project consisting of 2 or 3 smaller schemes to produce a supplv 
equal to one of the four great projects but able to increase the capacity as required, 
would cost nearly as much as one of the great schemes, e,q.^ Steenkoppies or Vierfontein. 
The annual worting expenses would be considerably more than in one of the other 
projects because of the more intricate administration required where the works are 
divided up into sections, and there are other objections against such a water supply. 

Moreover an adequate supply of water for consumption would not be guaranteed 
with sufficient certainty by the project. 

These are the reasons why your Commission cannot recommend this project, 
and why your Commission considers it more advisable to suggest one of the great 
schemes, even though the cost would at first be higher for the erection of the works 
for the water supply of Johannesburg, yet in the long run such a scheme could be 
worked more economically and with more profit. 

We add a summary of the water schemes described in this report for the 
purpose of giving a short recapitulation of the result of our examination of them:— 

(a) The projects of No. 4 Highveld, No. 6 Weltevreden and No. 12 Olifantsvlei, 
Misgund and KHpspruit cannot be recommended because the quantity of 
water is too small, and moreover because there exists some doubt in No. 4 
as to who has the right to dispose of the water supply. 

(6) In the water schemes No. 2 Waterworks Co., No. 3 Vierfontein and No. iO 
Waterval the quality of the water is such that the Commission does not 
venture to recommend these projects. In No. 2 the quantity is also 
inadequate. 

(c) Of the water schemes No. 9 Gemsbokfontein and No. 11 Witstinkhoutboom 
the owners are not entitled to dispose of the water to supply Johannesburg, 
the water forming part of the Wonderfontein Spruit. The exclusive right 
to this water has by Lot B Art. 1 of the Concession of 2nd March, 1891, 
been granted to the Concessionaires. 

id) The projects of No. 4 Highveld, No. 7 Olifantsvlei, No. 8 Steenkoppies and 
the combination project would be too expensive, compared with the 
other schemes, because of the I'ompensation works and tne compensation 
money which would be required to be paid. The Commission therefore 
declines to recommend either of these schemes. 

{e) All the projects No. 1 Kromdraai, No. 3 Vierfontein, No. 4 Highveld, No. 6 
Weltevreden, No. 7 Olifantsvlei, No. 8 Steenkop, No. 9 Gemsbokfontein, No. 
10 Waterval, and No. 12 Olifantsvlei, Misgund and Klipspruit come under 
the provisions of Act No. 11 of 1894. 
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Appendix B. The Wonderfontein project is the only one which does not infringe private 

Johannes- I'ifihts, and which can be immediately executed without any further special legislation 

burg Water or any resolutions of the Volksraad. This project does not require compensation 

Supply, works, nor has compensation money to be paid, and it provides an adequate supply oJ* 

good and pure water. This scheme further complies in all respects with the provisions 

or the Act mentioned above, and with the resolution of the First Volksraad Act 1820. 

d.d. 22nd September, 4894. 

The opinion has been expressed on page 6 of this report that it would be 
advisable for the. Government to take over the existing works of the Waterworks 
Company at Johannesburg if one of the greater schemes were adopted by the 
Government. If reasonable conditions cannot be agreed upon for taking over the 
Company's works which might be required to carry out the great project, no anxiety 
need be felt for the continued existence of the Company. The population of Johannesburg 
is increasing so rapidly that the consumption of water, according to statements made 
by the Chairman of the Company, by the present inhabitants which are served by the 
. existing waterworks exceeds 4^ million gallons per day. The consumption of water 
would therefore even after the completion of the great scheme increase to such an 
extent that the two supplies would have quite sufficient work to do to satisfy tlje 
increasing demands of the population. 

Annexed to this report is a general map, on which the dilTerent farms have 
been indicated in the same order as described herein, from which it has been proposed 
to conduct water to Johannesburg. The different lines of pipes have been roughly 
indicated in the map. 

Also there is annexed a report of the chemical analysis and bacteriological 
examination of the different samples of water taken from the springs of the most 
important of the proposed supplies made by Dr. Edward Kleiner. 

Your Commission is now of opinion that it has finished its task, and we have 
the honour to be 

Hon. Sir, 

Yours faithfully, 

(Signed) J. M. A. WOLMARANS. 

(Signed) E. LUTZ, Engineer, 

Secretary of the Commission. 

Pretoria, October, 4895. 
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APPENDIX C. Appendix C. 

Loiters from Resident Magistrates at Bokshury and Knigersdorp with regard to population Resident 

of those places. Magistrates 

^ Boksburg 

and 
p I Krngersdorp. 

Letle)' from the Resident Magistrate, Boksburg, giving the number of houses and 

inhabitants m the district:— 

RESIDENT magistrate's OFFICE, 

BOKSBURG, 10th February, 1902. 

The Secretary, 

Witwatersrand Water Supply Cominissioii, 
Johannesburg. 

Sir, — 

In reply to your letter dated the 4th instant, 1 beg to state that as regards 
Boksburg itself which includes the suburb of Vogelfontein -there are 219 houses includ- 
ing 9 houses of natives with a white population of 983 nnd coloured 189. 

Including the East Rand Mines, Native Refugee Camp within a radius of one 
mile of the Market Square, Boksburg, there are in addition 1,275 whites, 1,991 natives 
and 37 Asiatics. I have not yet succeeded in getting the figures for the native 
employees on the East Rand Proprietary Mines. 

The above figures represent the present population excluding the Mines and 
Refugee Camps. In normal times the population of whites will probably be double 
and the native treble the above figures. 

I have the honour to be. 

Sir, 

Your obedient Servant, 

(Signed) G. H. POMEROY COLLEY, Capt, 

Acting Resident Magistrate. 



C. 2. 

Letter from the Resident Magistrate, Knigersdorp, giving the number of houses and 

inhabitants in the district:— 

resident magistrate's office, 

KRUGERSDORP, 22nd February, 1902. 

Sir,— 

I have the honour to acknowledge the receipt of your letter of the 4th instant, 
and to inform you that the number of houses in the district of Krugersdorp is 
estimated at one thousand six hundred, not including one hundred and seven houses in 
the Native Location. 

The population in normal times is said to be ten thousand whites and thirty 
thousand natives. I should add that these figures are at best rough estimates. 

In considering the question your Commission will no doubt have regard to the 
possibility of a considerable increase of population. 

1 have the honour to be. 

Sir, 

Your obedient servant, 

(Signed) R. A. POORE, Capt, 

Resident Magistrate. 
To the Secretary, 

Witwatersrand Water Supply Commission. 
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Appendix D. APPENDIX D. 

och^ in his < 
Concession. 



G. H. Qoch. Documents referred to by Mr. G. h. Goch^ in his evidence on behalf of llie Wonder fontein 



D 1.— Mr. Way's report on Gaugings at Wonderfontein, dated lOth November, 1897. 

D 2.— Mr. Sykes' report on Gaugings at Wonderfontein, dated 8th November, 1897. 

D 3.— Mr. Sykes' further report on Gaugings at Wonderfontein, dated 13th 
November, 1897. 

D 4.— Topographical Sketch of Wonderfontein. 

D 5.— Report by Sir William Crookes and Professor Dewar on Wonderfontein 
Water, dated 16th July, 190 J. 

D G.— Report by Mr. Walter Hunter on Wonderfontein Water, dated 29t]i 
July, 1901. 



D. 1. 

Mr, Way's report on gaicgings at Wonderfontein^ dated 10th November^ 1897: — 

JOHANNESBURG, 

16th November, 1897. 

P.O. Box 540. 

GEO. HESSE, ESQ., 

JOHANNESBURG. 

■ WONDERFONTEIN WATER. 

DEAR SIR,— 

Acting upon your telegram of October 21st and upon the results of several 
interviews wiih you, I obtained permission from my Directors to carry out your wishes 
and arrange to proceed to Wonderfontein on Tuesday, November 2nd. 

Circumstances over which I had no control prevented me going at the last 
minute, but I was able to send a representative who lias done a considerable amount 
of surveying with me of the kind wanted and upon whose figures I could rely as if 
they were my own. 

I had previously arranged all the methods and principles by and upon which 
the survey was to be made, and it was only a question of obtaining accurate data and 
therefrom accurate results, to arrive at the information required. 

SURVEY AND PLANS. 

I decided after getting all the information possible that the only kind of survey 
possible was a "float*' survey and the necessary apparatus was prepared for it. 

I now beg to submit the accompanying plans and cross sections. On the general 
plan* I have shewn the position of the springs with regard to the surrounding country 
together with the points where the streams were gauged, which points for the sake of 
reference I have marked A. B. and C. on the plan. 

On the cross sections you will find the exact width and depth of the streams 
shewn where gauged and tliese measurements will be valuable to your client if at any 
time he wishes the variations in the flow checked. 

The season of the year could not have been more favourable for gauging the 
minimum quantity comiiig fr.jm the springs as no rain had fallen since the last rainy 
season. Consequently the figures given below .show very accurately the minimum 
quantity of water obtainable at the dryest season of the year. 

I am not acquainted with the exact nature of >our client's holdings with regard 
to all the water at Wonderfontein, but I would draw your attention to the fact that 
the stream known as "Wonderfontein Loop" is being used for irrigation and other 
purposes; and as the demand on this loop is likely to increase rather than decrease, I 
am of opinion that no reliance should be placed on the water obtainable from this 
source, and that the supply derivable from the springs alone should be considered. 

* Not printed. 
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The following tabulated statement shows the total discharge in gallons per 24 Appendix d. 
hours from the streams severally and combined:— ^^ 

a. H. Goch. 



Portion 
gauged. 


Mean Velocity, ft. 
per Sec. 


Averajre 

Mean 

Velocity, 

ft. per sec. 


Area of Cross Section, 
sq. It. 


Average 

area of 

croBs 

section. 


Discharge in gallons 
per 24 hours. 




G. H. 1-75 




A. B. 26-82 




' 


A 


I. J. 1-51 
K. L. 1-51 


1-59 


C. D. 30-20 
E. F. 1 38-68 


30-20 


26,717,824 




! 

E. F. 1 0-62 




! 
1 






B 


(i.H. 0-54 


0-57 


A. B. 15-69 


16-59 


4,797,216 




J. J. 1 or>7 

1 










30,616,040 




G. H. ' 1-80 




A. B. 


8-29 






C 


I. J. 1-57 

K. L. i 1-36 

! 


1-57 


CD. 
E.F. 


11-68 
9-73 


10-74 


9,028,800 

1 




I 




! 21,486,240 



REMARKS. 

30,515,040.— Total discharge from combined streams. 
9,028,800.— Discharge from Wonderfontein Loop. 
21,480,240. — Discharge from Wonderfontein Spring. 

SYSTEM OF C;AIJGIN(4. 

As the stream for some considerable distance below the springs is thickly over- 
grown with reeds some difficulty was experienced in obtaining suitable places for 
gauging. 

The position at A. B. was fixed as being most suitable. 

Here the main stream is divided into two arms which are separated by the' 
growth of reeds and it was found necessary to gauge each arm separately, the siim of 
the results being the total discharge from the springs and the "Wonderfontein Loop" 
taken together, the junction being some 300 yaras above these places. 

To obtain the actual discharge from the springs the "Wonderfontein Loop" was 
gauged at a point C. on the plan and the discharge thereof being subtracted from the 
sum of discharges at points A. and B. gave the discharge from the springs alone. 

Owing to the size of the stream it was not practical to gauge the quantities by 
means of weirs. This method of measurement is, however, the most accurate. The 
"float" survey was the only method possible, and upon this particular care was 
bestowed and the results may be thoroughly relied upon. 

After having selected as straight and fair a run of stream as possible, distances 
were staked and lined oil' at right angles to its course. At intervals from 2 to 3 feet 
apart along these lines measurements of levels were taken to ascertain the mean depth 
of the cross sections. The cross sections were made at each section gauged, and from 
their mean, tlie cross sectional areas were calculated. 

The mean velocities were obtained by direct experiment in the following 
manner:— Two floats made of indiarubber in the form of hollow spheres about 3 inches 
diameter were connected together by an adjustable cord long enough to permit the 
spheres to reach from the surface to a point near the bed of the stream. 

The lower sphere was loaded sufficiently to sink the upper one so that the latter 
was just visible on tlie surface. The velocities of the various travels of this apparatus 
represented the velocities of the streams. 

The advantage of the lower loaded float is that the slightest obstruction to the 
lower float or to the cord connecting it to the upper one becomes at once apparent 
and in the event of any such obstruction being noticed the trial is rejected. 

After making several satisfactory experiments both in the centre of the stream 
and at the sides, the mean was taken and is given in the tabulated statement of 
velocities before referred to. 
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Appendix D. GENERAL. 

Mr. 

(h H. Goch. On November 4th I handed you a statement to cable to your client of which a 

— true copy is set below:— 

GEO. HESSE, ESQ., 

JOHANNESBURG. 

WONDERFONTEIN WATER. 

DEAR SIR, — 



into 



I beg to report to you for the purposes of cabling to Mr. Goch that I have gone 
Mr. Davidson's figures and they show that the flow of water is as follows:^ 

Discharge from Wonderfontein Spring 21,486,240 gals, per day. 
„ „ „ Loop 9,028,800 „ „ 



Total available ... 30,515,0iO 

My full rei)ort with diagram will follow as soon as possible. 

I am, Dear Sir, 

Yours faithfully, 

(Signed) EDWARD J. WAY. 

and I submit the figures and facts of this report in confirmation of above and 
trust they will prove of value to your client. 

I have the honour to be, 
Dear Sir, 

Yours faithfully, 

(Signed) EDWARD J. WAY. 
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0^ 2. Appendix D. 

Mr. 

Mr, Sykes* report on gmufirufs at Wonder fontein, dated 8th Novembet^ 1897:— ^. h. coch. 

November 8th, 1897. 

MESSRS. JAMES SIMPSON AND CO., LTD., 
LONDON. 

DEAR Sms,— 

In accordaiKre with your request I went out on Tuesday last to Wonderlbntein 
to measure the water on that farm. Mr. Way was at the hist moment unable to 
accompany me owing to an accident on the George Goch Mine. I, however, took his 
Surveyor with me; he is drawing up a detailed report which will be sent to Mr. Goch 
for your use. 

1 found it extremely difficult to get a suitable place for measuring the water but 
our observations were taken with great care, and from what I could learn, the water 
has never been measured with anything approaching the same accuracy on any 
pi'evious occasion. On my return I cabled }pu as follows: "Water at juncture HOJ 
millions, weather very dry," and Mr. Hesse sent a similar cable to xMr. Goch. This is 
the result of Mr, Way's surveyor's calculations. I had them run out by an independent 
engineer with approximately the same result. Owing to pres>ure of business I have 
been unable yet to go carefully through the figures, but going through them hurriedly, 
make the quantity over 30 millions. Will give you the sections and write you further on 
the subject by next mail. Referring to rough sketches* you will see that the majority 
of the water passes the point Z, and that the principal pail of this water is supplied 
by springs in tne swamp immediately above, the whole of which is (m the farm under con- 
sideration. Finding that tlie Wonderfontein Loop (also known by the name Gemsbokfontein 
Spruit) ran with tlie same stream, I considered it advisable to measure this separately, 
as it rises some distance away from the Wonderfontein property and at some future 
period might possibly be unsuitable or unavailable for pumping to Johannesburg. You 
will see that, apart from this,* there is over twenty million gallons per 24 hours 
available which has its source in the swamp on the farm. 1 have Mr. Hunter's letter 
to Mr. Aburrow on the subject; in this he asks for the rainfall for the present year. I 
will send you this for Johannesburg, which is the nearest point at which any record 
has been kept and is practically useless. During October the rainfall in Johannesburg 
has been about three inches; tliis has been entirely from thunder-storms (nearly one 
inch fell in fifteen minutes). At Wonderfontein tliere has been practically no rain: 
this fact is evident irom the state of the velt in addition to being verified by every 
one from whom I was able to inquire. I do not consider a. more favourable time 
could possibly have been selected for measuring the water at its lowest, it might, 
however, be more satisfactory to you to have it measured again in the course of a week 
or two should there still be no rain. 

You will notice that in measurements Z and X, I have given you the mean 
time; the float used was two tennis balls united by a line, the one being weighted so 
as to travel about 3 inches from the river bed, the water at Y was too shallow to use 
otlier than a surface float. 

I am, Dear Sirs, 

Yours faithfully, 

(Signed) S. SYKES. 



»Nnt pnt in. 
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Appeiulix D. D^ 3^ 

H^^^G ^^' Sy Ices' further report on ijaugings at Wonder I ontein^ dated i3th November^ 1897:— 
— November 13th, 1897. 

MESSRS. JAMES SIMPSON AND CO., LTD., 
LONDON. 

WONDERFONTEIN WATER SCHEME. 

DEAR SIRS,— 

Referring further to my letter of last week and rough sketches, I make the 
quantities as follows: — 

Main Stream measured at Z. 

Section A.B. area 26-835 ft. x 1 equals ... 26*835 

„ CD. „ 30-200 „ X 4 „ ... 120-800 

E.F. „ 33-585 „ x 1 „ ... 33-585 

6)181-220 

Main area equals ... 30*2 



mean time 21*5 sec, per 34*083 feet equals nxoan velocity 1*585 ft. per sec, x 30*2 
equals cu. ft. per sec, 47-867 x 6*23 equals gallons per sec. 298*21 equals 25,765,346 
gallons per 24 hours. 

This was measured on the first day, the velocities" would really be slightly 
higher on the second day owing to increased quantity of water in Wonderfontein 
Loop. 

Branch stream measured at Y, Section A.B., area 15'64, surface time 43*6 sec, 
per 27*83 ft., equals surface velocity *638 ft. ^er sec, x -8 equals mean velocity *5l ft. 
per sec, x 15*64 equals cu. ft. per sec. 7*9/6 x 6*23 equals gallons per sec, 49*69— 
4,273,216 gallons per 24 hours. 

This was measured over space out of which reeds had to be cleared and we had 
to take what appeared to be a fair average section; bottom was too uneven to get 
mean velocity with floats. 

Wonderfontein Loop measured at X. 

Section A.H. area 8*31 ft. x 1 equals ... 831 

CD. „ 12*39 „ X 4 „ ... 49-56 

E.F. ,. 9*75 „ X 1 „ ... 9*75 

6)67-62 

Mean area equals ... 11*27 

mean time 28*27 sec, per 45 ft. equals mean velocity 1*568 It. per sec, x 11*27 equals 
cu. ft. per sec, 17*67 x 6*23 equals gallons per sec, 110 equals 9,504,0(X) gallons per 
24 hours. 

Main stream at Z 25,705,34^ 

Branch „ „ Y 4,273,216 

Total discharge at Junction 30,038,552 

Less Wonderfontein Loop 9,504,000 

Total amount of water having its rise on farm 20,534,552 

On the first day we found very little water running in Wonderfontein Loop 
which we were informed was owing to a dam at a mile above having burst; on the 
second day the dam had evidently been filled and the quantity of water in Loop was 
almost doubled. As dry weather has continued am considering the advisability of 
going out again next week. 

I am, Dear Sir, 

Yours faithfully, 

(Signed) S. SVKKS. 
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D. 5. Appendix D. 

Report ill Sir William Crookes and Professor Dewar 0)i Wonderfontein Water, dated q h. GocIi. 

.i6th July, i90i:— — 

LABORATORIES, 

14, COLVILLE ROAD, 

LONDON, W., 

July, 46th, 4901. 

WALTER HUNTER, ESQ., M. INST. C.E., 
47, VICTORIA STREET, S.W. 

WONDERFONTEIN WATER. * 

DEAR SIR,— 

We have read and considered the Report D. 4 of the Government Committee on 
the Water Supply for Johannesburg, given on p.p. 285-290 of the Report of the 
Transvaal Concessions Commission, dated 49th April, 1904, Part III, Appendix of 
Documents, and more especially have maturely considered the inferences to be drawn 
from the various analyses in Appendices A and B, p.p. 288-290. 

Inclusive of the Pretoria water, analyses of nine separate samples are given, and 
these analyses all seem to have been carefully executed by Dr. Edward Kleiner of 
Pretoria. We say that of the eight samples (excluding that from Pretoria of which the 
analyses are given) the water from Wonderfontein marked III, is, in our judgment, 
undoubtedly one of the best, and in general character it closely resembles in 
composition the Pretoria water, which is admitted to be unexceptionable in quality. 
Further, the fact that the Wonderfontein water is from a spring, rising m the 
dolomitic formation, and of such an exceptional character as to actually yield as much 
as 26 million gallons per diem, is suflicient to explain its freedom from organic matter, 
and the general degree of hardness and total solids, which in this water are not 
excessive. 

From a consideration of the geological map we see no reason why the spring 
water at Wonderfontein should not be completely isolated from any possible 
contamination from the spruit water, which may be polluted more or less by drainage 
from the mines on the Rand. 

If this spring is impounded and conveyed, in the manner suggested in the 
Government Rei)ort, to Johannesburg, we consider that city will be in the very 
fortunate position of possessing a supply of .potable water of very high quality and in 
enormous quantity, entirely derived irora dee|) springs, and therefore giving no anxiety 
as regards organic contamination or the presence of injurious microbial organisms. 

We remain, 

Very truly yours, 

(Signed) WILLIAM CROOKES. 
(Signed) JAMES DEWAR. 
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Appendix D. 0^ g^ 

H^r Report hy Mr. Walter Hunte)^ on Wonderfontein Water^ dated 29th July^ i90i :— 

17, VICTORIA STREET, 

WESTMINSTER, S.W., 

July 29th, 1901 
WONDERFONTEIN WATER. 

DEAR SIR,— 

In accordance with your request I now put into more formal shape the suggestion 
which I made in my letter of July 24th, that upon the terms of your present concession 
there should be no dilliculty, with the assistance of a storage reservoir of moderate 
capacity, in supplying an average quantity of 10,00t),000 gallons daily fi'om Wonder- 
fontein Spring. 

When the combined streams were gauged in the first week of November, 1897. 
when, to quote the words of Mr. Way, " practically no rain had fallen at Wonderfontein " 
since the previous wet season, the total quantity ])assing was 30,500,000 gallons in 24 
hours, which would permit under the Concession an abstraction of, say, 7,500,000 
gallons daily, which would be the minimum (juantity available. 

On the other hand, the maximum in March was given by Mr. Aburrow at 54 
million gallons per diem, of which 13^ million gallons would he available. 

As the rains at Johannesburg sometimes begin in October and end in April, it 
ai)i)ears probable that the following surpluses and deficiencies may be expected in a 
year: — 

Surpluses Deficiencies 

ni.g. ni.g. 



January + 


^^\> m.g. 


X 31 = 


108-5 




February + 


3'5 m.g. 


X 28 = 


980 




March + 


3T) m.g. 


X 31 = 


•108-5 




April -|- 


3-5 m.g. 


X 30 =: 


4050 




May + 


2-5 m.g. 


X 31 = 


77-5 




June +' 





X 30 = 






July 


-0 


X 31 = 






August 





X 31 = 






September — 


1'5 m.g. 


X 30 = 




45-0 


October — 


'i';") m.g. 


X 34 = 




77-5 


November — 


2'r) m.g. 


X 30 = 




75-0 


December — 





X 31 = 








497-5 


497-5 



The storage required is therefore 200 m.g. net, and if to this be added 50 per 
cent, to allow for extra demand for domestic purposes during the hot season and for 
evaporation, a reservoir of {VdO m.g. ca])acity will be required, to fill which during the 
wet months 500 m.g. will be available. 

The additional capital expenditure necessary will be that due to the cost of the 
reservoir and to the increase of the engine capacity from 10 m.g. to 13*5 m.g. daily. 

The interest upon this extra ex[)enditure with a slight additional cost for 
maintenance will be the only additional revenue charge, as the cost of pumping, except 
so for as is necessary to make up waste caused by evaporation, will not be increased. 

In regard to my suggestion that it may probably be desirable to construct the 

I)roposed reservoir near Krugersdorp so as to have water available should any accident 
lappen to the first two lines of main, I am glad to hear from you that the 
connguration of the land near that town provides the opportunity of making the 
reservoir with a comparatively small expenditure of capital. 

Referring to your alternative proposal to take water from the subterranean 
supply, over which you have a right to a surface ^rea 200 yards square at the entrance 
of tne lake, this may prove to be a valuable adjunct to the supply. I am of opinion, 
however, that it is desirable, at any rate in the first instance, to rely upon the spring 
alone in conjunction with a storage reservoir for giving the required supply. 

Yours faithfully, 

(Signed) WALTER HIJNTRR. 

Pt. H. GQCH, ESQ., 

Hotel Metropole. 

London, W.C. 
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APPENDIX E. Appondix E. 

Mr. 

Memorandum on Vnal River Scheme, R.L.cousens 



WATER SUPPLY SCHEME, 

By means of water-power from the Vaal Rivei\ 

Proposed supply of 

TEN MILLION (iALLONS PEU DIEM. 



The memorandum already subuiitted to the Commission refers to what we call 
the ''Smaller Scheme." The outline of the "Larger Scheme" will be found hereunder, 
as well as some further preliminary particulars:— 

SMALLER SCHEME. 

To take water out of the Vaal River at a point about 5] miles above 
Engelbrecht's Drift by means of a canal taking the water to a point close to 
Engelbrecht's Drift where the power plant would be located, the fall between 
the two points (/.e., 5^ miles above Engelbrechfs Drift and Engelbrechfs 
Drilt itself) being 90 feet: Then to pump the water by water-power to an 
intermediate station, say at the Black Reef (Farm Roodekop), and from 
there pumping it to Johannesburg and the mines on the Witwatersrand by 
motors driven by electric power, such power being generated at the main 
works at Engelbrecht's Drift by means of turbines driven by water, 
substantially as detailed in the previous memorandum submitted to the 
Commission. 

The estimate of cost of this scheme on a basis of supplying 10,0(X),0()0 gallons 
of water per diem is as follows: — 

For Hydraulic Works £142,000 

„ Pumping and Generating Station ... ... 50,470 

„ Overnead Transmission Line ... ... 26,517 

„ Intermediate Pumping Station ... ... 111028 

„ Intermediate Reservoir, 100 feet X 100 feet X 

10 feet 15,000 

,, Freight and Delivery of Machinery ... 15,000 
,, Erection of Machinery and Plant, including 

Foundations ... ... ... ... 40,000 

,, Contingencies ... ... ... ... 10,000 

i^339,015 
„ 40 Miles of 30-inch Pipe laid and erected ... 450,000 

4^789,015 
„ Holders of Riparian Rights' Contracts ... 25,000 

Total ^^814,015 

LARGER SCHEME. 

This proposal involves the abandonment of the canal scheme, and in place 
thereof the construction of a dam wall 120 feet high at the foot of the falls 
at Engelbrecht's Drift; such a dam or reservoir would hold 209,088 million 
gallons of water. This storage capacit}', after making every allowance, would 
be sufficient to drive the turbines and supply the town and suburbs of 
Johannesburg, as also the mines on the Witwatersrand, with ten million 
gallons of water per diem for a period of nine months assuming the Vaal 
River . ceased to flow, and at the same time send down the river a larger 
supply of water to lower riparian owners than they at present enjoy in the 
dry season: or it would supply, with the river running as usual, a constant 
supply of thirty million gallons per diem, besides yielaing sufficient for the 
turbines, etc. The water in the dam would cover an area of from 30 to 40 
square miles. The water would "be pure and soft, and a large surplus 
would exist for irrigation works on a large scale below Engelbrecht's Drift 
on the Transvaal side of the river, as also on the Orange River Colony 
side. 
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Appendix E. 

T^rr. 
R. Tj. Couseiis 



The cost of the Larger Sclieme would be approximately as follows :- 



For Cost of Smaller Scheme as 



above 



Less cost of C'aiial and Small 
Reservoir 

Cost of Lai'ge Dam 



... £789,045 



142,001) 



Holders of Riparian Rights' Contracts 



£^647,015 

450,000 

£1,097,045 

25,000 

i.^1,122,015 



The main advantages of the scheme are as follows : — 

^ (a) The capability of yielding the enormous and regular supply of 30 
million gallons per diem of good, pure, soft water. 

(b) The saving of cost of working by concentrating all hydraulic works 

at one point. 

(c) The superiority of soft river water over that taken from the dolomite 

formation. 

(d) The working expenses must be lower than those of any other 

scheme because all pumping is done by water-power. 

(e) The benefit to lower riparian owners of 330 million gallons of water 

per diem flowing down the river even in the driest seasons. 

if) It enables profitable and extensive irrigation works to be carried 
out at comparatively small cost, tending to the welfare of the two 
Colonies interested in that portion of the river. 

(g) The water could be delivered at Johannesbuag, with considerable 
profit, at 2s. per 1,000 gallons, and probably at Is. per 4,000 
gallons. 

pp. REUNERT AND LENZ. 

(Signed) ALFRED CLARKE. 
(Signed) R. LEWIS COUSENS. 



Johannesburg:. 



December 44, 4901. 
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APPENDIX F. 

Documents referred to by Mr. G. S. B. Andrews in his evidence on behalf of the 

Johannesburg Town Council 



Appendix V. 

Mr. 

O. S. B. An- 
drews. 



F. 1. 

TABLE EXTRACTED FROM RAFTER AND BAKER'S '* SEWAGE DISPOSAL IN THE UNITED 
states" — SHOWING THE AVERAGE CONSUMPTION OF WATER IN UNITED STATES 
GALLONS PER CAPITA IN CITIES OF THE UNITED STATES WITH A POPULATION OF 
OVER 60,000 IN 1890. 







Daily Consumption. 






Name of City. 


Po)>ulution. 


Per 
Total. Inhabitant. 

United States Gallons. 

(6 United States equal to 5 

Imperial.) 


Popula- 
tion per 
Tap or 
House 
Connec- 
tion. 


Percentage of 

Increase in 

Population in 

10 Years. 


New Yorlc 





... 


1,615,301 


^21,000,000 


79 


13-9 


25-62 


aChicago ... 


.. 




1,099,860 


152,372,288 


140 


— 


118-58 


^Philadelphia 




. 


1,046,904 


137,736,703 


132 


61 


23'58 


cBrooklyn 







806,843 


56,000,000 


72 


8-7 


4230 


St. Louis 


.. 


451,770 


82,479,000 


72 


14-8 


28-89 


rfBoston ... 





...• 1 448,477 


42,173,100 


80 


6-6 


23-60 


Baltimore 


.. 




434,439 


40,978,229 


04 


5-8 


30-73 


San Francisco 


.. 


... 


298,997 


18,369,000 


61 


9-9 


27-80 


<!»Cincinnati 


.. 


... 


296,908 


33,997,007 


112 


8-5 


16-37 


/Cleveland 


.. 


. 


261,363 . 


27,787,158 


103 


8-7 


'63-20 


Buffalo ... 






256,6()4 


47,517,137 


186 


6-3 


64-80 


New Orleans 





. 


242,039 


8,976,715 


37 


54-0 


12-01 


gr Pittsburg 


:. 




238,617 


j 36,000,000 
i 11,609,000 


144 
153 


8-2 


52-58 


^Washington 






280,3J>2 


36,588,629 


168 


6-6 


20*71 


Detroit ... 


.. 




205,876 


33,208,067 


161 


51 


76-96 


Milwaukee 


.. 




204,468 


22,380,788 


110 


11-1 


76-90 


t Newark ... 




... 


181,830 


14,079,793 


76 


8-6 


33-20 


Minneapolis 


.. 


... 


164,788 


12,416,117 


75 


16-5 


261-35 


/Jersey City 







163,003 


19,300,000 


97 


— 


3502 


Louisvilhi 






161,120 


11,874,688 


74 


11-9 


30-20 


ArOmaha ... 




... 


140,452 


14,000,000 


94 


240 


360-23 


Rochester 




... 


183,896 


8,800,000 


66 


5-4 


49-83 


St. Paul... 


.. 


... 


133,156 


8,000,000 


60 


12-7 


221-07 


/Kansas ... 


.. 


... 


132,716 


12,000,000 71 


15-3 


137-91 


mProvidence 


.. 




132,146 


6,743,092 48 


9-4 


2602 


Denver ... 


.. 




106,713 


20,000,000 187 


7-0 


190-51 


Indianapolis 


.. 




106,436 


7,500,000 71 


35-6 


40-48 


Allegheny 




1 

105,287 


25,000,000 238 


70 


33-81 


Columbus 


.. 


88,150 


6,882,333 78 


11-5 


70-68 


7i8yracu.se 




88,143 


6,000,000 68 


21-5 


7010 


Worcester 


.. 




84,656 


4,971,340 59 


8-0 


45-28 
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Appendix F. TABLE EXTRACTED EROM RAFTER AND BAKER's ''SEWAGE DISPOSAL IN THE UNITED 
"^ STATES"— SHOWING THE AVERAGE CONSUMPTION OF WATER IN UNITED STATES 

GALLONS PER CAPITA IN CITIES OF THE UNITED STATES WITH A POPULATION OF 

OVER 60,000 IN im).—(Contimced.) 



O. S. B. An- 
drews. 



I 



Dail}' Consumption. 



Name of City. 



Population. 



TotaL 



Per 
Inhabitant. 



(6 



United States Gallons. 
United States equal to 6 
Imperial.) 



Popula- 
tion per 
Tap or 
House 
Connec- 
tion. 



Percentage of 

Increase in 

Population in 

10 Yeais. 



Toledo ... 
Richmond 
New Haven 
Paterson... 
Lowell ... 
Nashville 
Fall River 
Cambridge 
Atlanta ... 
Memphis 
Wilmington 
Dayton ... 
Troy 



81,434 
81,388 
81,298 
78,847 
77,696 
76,168 
74,.S98 
70,028 
65,583 
64,496 
61,481 
61,220 
60,966 



5,842,768 

13,597,102 

11,000,000 

10.000.000 

5,127,199 

11,163,885 

2,136,182 

4,489,180 

2,359,664 

8,000,000 

6,984,912 

2,848,926 

7,608,468 




62-42 
27-97 
29-29 
63-58 
30-64 

51-95 
32-96 
7518 
920 
44-62 
68-28 
7-42 



AVKR.4GE OF TOWNS (COLUMN 4\ 1)9 UMTKl) STATES <i ALLANS, EQUAL TO 82 IMPERIAL GALLONS. 



Compiled from Official Returm inclndtd in the Mttmtnl of American Waterworks for lHiH>'i)l, Edited by M. N. Baker. 



Popnlations arc ticcordiiuj to the IfiOO Censm^ and for the whole citij, retfardtcsK of the proportion of th*' 

population supplied. 



a Chicago. — Figures are for main city works. Estimated populations supplied by small public plant built by 
former village of Washington Heights, and of former village of Pullman, supplied by a company. A 
total of 14,850 was deducted in finding averages. 

// PiiiiiADKLPHiA. — Estimated populations of Holmesburg and Tarony, supplied by compauies, 6,904. 

n Urooklyn. — Long Island Water Supply Company supplies Twenty-sixth Ward, with population of 29,505. 

d Boston.— Supplies Somerville, with population of 40,152; Chelsea, 27,909; Everett, 11,068; total. 527,60(). 

e CiNciNNAT[.— Supplies Avondale and Clifton, with populations of 4,473 and l.iOO, latter estimated; 
total, 302,r)81. 

/ Cleveland.— Supplies Brooklyn and West Cleveland, with populations of 4,586 and 4,117; total, 270,065. 

fj PiTTSBUR*!.— Monongahela Water Company supplies "South Side" and outside towns with estimated aggregate 
population of 75,000. 

h WA8HiN(iT0N.— Figures are for .Tuly 1, 1891, and population is for the whole district of Columbia, the 
government of which and of Washington is now co-extensive. 

t Newark. — Supplies Belleville, through meter, population of which is 3,487 ; total, 185,*'17. 

j Jersey City.— Figures -are for 1889. Supplies Bayonne, population of 19,033; Harrison, 8,338; and Kearney, 
7,064; total, 197,483. Report did not state whether total average daily consumption includes supply to 
above places, but it is assumed that it did. 

k Omaha. — Supplies South Omaha; population 8,026; total, 148,478. 

/ Kansas City.— Supplies Kansas City, Kan., with population of 38,316 ; total, 171,032. 

m Providence, — Supplies population in adjacent towns, estimated at 7,854; total, 140,00<». 

n Syracuse. — Figures arc for December, 1891 (approximate). 
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F. 2. 



TABl.E FROM FANNING S TREATISE ON HYDRAULIC AND WATER SUPPLY ENGINEERING, 
SHOWING INCREASE OVER A NUMBER OF YEARS IN THE AVERAGE DAILY SUPPLY 
PER HEAD IN VARIOUS CITIES IN THE UNITED STATES CONSEQUENT ON " THE 
LEGITIMATE USE OF WATER REING STEADILY POPULARISED." 



Appendix F. 

Mr. 

G. S. B. An- 
drews. 



Boston ... 


... 55 


gallons 


in 1866 to 105 gall 


ons 


in 18tt0. 


Buffalo ... 


... 58 


•9 


1870 to 180 


)? 


1890. 


Brooklyn 


... 17 


.. 


1862 to 72 


)! 


1890. 


Cleveland 


... 8 


1? 


1857 to 106 


?) 


1890. 


Cincinnati 


... 39 


• ; 


1862 to 114 


)r 


1890. 


Chicago... 


.^. 33 


V 


ia->8 to i:{8 


)• 


1890. 


Detroit ... 


... 55 


•» 


1856 to 161 


)) 


1890. 


Jersey City 


... 75 


•5 


1«}8 to 118 


M 


1890. 


Louisville 


... 9 


• ^ 


1861 to 69 


1> 


1890. 


New York 


... 62 


?1 


1864 to 79 


• • 


1890. 


Philadelphia 


... 46 


?? 


1867 to 131 


r 


1890. 


Washington 


... 127 


?? 


1870 to 158 


)) 


1890. 



In some cases the number of gallons per day in 1890 given in this table does 
not quite agree with the table given by Rafter & Baker, but the percentage of 
difference, except in the case of Boston, is very small. 
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Appendix F. 

Mr. 
G. S. B. An- 
drews. 
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|\ 4. Appendix F. 

TABLE OF EVAPORATION IN JOHANNESBURG FOR ONE YEAR FROM 19tH SEPTEMBER, 1898, G. 8. B.' An- 

TO 18th SEPTEMBER, 1899. ^f^^*' 



September ... 






. 2-665 


October 


• > < ... 




.. 7-255 


November 


•* ... ... . 




.. 6-609 


December 


. ... ... • 




6-867 


January 


. • ... ... ■ 




.. 8-347 


February 


. ... ... . 




. 6-316 


March... 


. ... ... . 




.. 3-797 


April ... 


. . ... 




. 4-264 


May 


. 




. 3-484 


June ... 


... ... 




. 2-829 


July 


... ... 




. 3-000 


August 






. 4-155 


September 


. 




. 2-493 


Average evaporatior 


1 per annum ... 




62-081 inches. 



13 



Digitized by 



Google 



486 



WITWATERSRAND WATER SUPPLY COMMISSION. 



Appendix Q. 

Mr. 
T. Stewart 

and Mr. 
T. Raynes. 



APPENDIX G. 

Documents refeired to by Mr, Stewart and Mr. Raynes in their evidence on behalf of 
the Johannesburg Waterworks^ Estate and Exploration Company, 



G. 1. 

THE JOHANNESBURG WATERWORKS ESTATE AND EXPLORATION CO., Ltd. 



MONTHLY RAINFALL FOR YEARS 1897, 1898, 1899, 1900, AND 1901, AS OBSERVED AT THE 
PUMPING STATIONS OF THE JOHANNESBURG WATERWORKS COMPANY. 





1897 


1898. 








1899. 






' 1900. 






1901. 


Month. 


Stations. 


Stations. 


B 

o 

:3 


Stations, 


1 
3 


Stations. 


'■ i 
1 


Stations. 


i 












' 






1 


d 




No. 1. 


No. 3. 


No. 1. 


No. 3. 




No. 1. 


No. 3. 


d 


No. 1. 


No. 3. 


t!^ 


No. 1. 


No. 3. 






Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


Ins. 


January 


7-84 


7-77 


7-61 


623 




6-66 


3-36 


4-24 


9-00 


8-09 


6-99 


5-68 


6-11 


4-91 


February 


3-20 


3-49 


5-18 


5-69 




2-78 


606 


1-20 


3-66 


3-78 


7-24 


2-93 


2-60 


3-60 


March 


4-21 


4-71 


4-31 


416 




2-31 


2 56 


7-38 


1-35 


118 


2-60 


6-46 


6-81 


4-63 


April 


•40 


•15 


•67 


•86 




3-88 


2-37 


0-79 


1^76 


1-48 


1-14 


8-61 


3-36 


2-79 


May 


0-45 


•60 


1-60 


1-33 




0-66 


0-75 


0-30 











0-22 


000 


0-08 


June 


Nil. 


Nil. 


Nil. 


•02 




Oil 


Oil 


Nil. 


0-17 


0-17 


0-26 


0-20 


0-21 


OOO 


July 


Nil. 


Nil. 


Nil. 


Nil. 




•37 


•40 


0-41 


0^66 


0-69 


0-69 


0-00 


0-80 


o-oo 


August 


•16 


Nil. 


016 


Nil. 




0-03 


000 


0-00 


147 


1-37 


1-55 


0-23 


2-11 


0-38 


September 


•21 


•39 


0-43 


•69 




193 


1-82 


2-09 











1-60 


1-93 


0-94 


October 


2-76 


3-29 


108 


•89 




2-88 


2-83 


2-26 . 


2-17 


2-01 


3-31 


5-20 


4-86 


3-55 


November 


2-08 


2-19 


2-55 


1-90 


1-80 


2-2J 


209 


1-39 ; 


8-33 


7-97 


611 


386 


3-93 


3-43 


December 


2-76 


6-96 


4-33 


367 


3-61 


418 


3-99. 


4-65 


3-37 


302 


2-92 


4-29 


4 46 


3-73 


Totals 


2408 


28-46 


27-82 


24-23 




27-95 


26.34 


24-70 


81-94 


29-66 


30-70 


3418 


35-08 


27-94 



Note.— The rain gauge at Zuurbekom is a 5-inch gauge; the gauges at the other stations are 8-inch gauges. 



GAUGINGS OF STEENK.OPJES SPRING. 





TAKEN 


BY T. 


STEWART, 1896. 




Date of Riding. 





Average per day. 
13,336,000 


Total. 


November 14th 


Very little rain. 


15th 








16,836,000 




16th 








Do. 




17th 








Do. 1 




18th 








Do. ' 




22nd 








... 


Heavy thunder-storm. 


28rd 








20,298,200 


Spruits still in flood. 


25th ... 








16,610,400 


Heavy thunder-storm. 


27th 








16,610,400 




December Ist 








• 16,275,600 




2n(l 








l(i,276,600 
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«. 2. 

GAUGINGS OF KLIP RIVER AT OLIPHANT'S VLEI (JACKSON'S) AND OF 

STEENKOPJES SPRING. 



Appendix G. 

Mr. 
T. Stewart 

and Mr. 
T. Raynes. 





TAKEN BY T. STEWART, 1896, 

i 








Date of HeadlDs. 


Average per Day. 


Total. 


October 2nd 


1896, October l-6tli 


8,377,600 


6th 


16,887,500 


8th 


6-llth 


2,447,000 


9th 


22,023;000 


20th 


18-26th 


1,860,500 


12th 


22,326,000 


27tli 









18,612,500 


Novejuber 6th 


28-81st 


3,497,000 
Total kor 3J 


4th 

ONTH 


13,988,000 




93,837,000 


October. 




AVERAOE PBR 


24 Hours ... 


^3,027,000 


November 6th 


November l-8th 


! 

3,497,000 


8th 


27,970,000 


12th 


9-2l8t 


6,443,600 


13th 


70,766,600 


December 1st 


22-30th 


8,096,500 9tb 
Total FOB Month 


27,868,500 




126,610,000 


November. 




AVERA«E PER 


24HOUB8... 


4,220,000 


December Ist 


December l-14th 


3,090,600 


4th 


12,386,000 


8tli 


4-12th 


3,402,000 


8th 


27,216,000 


I5th 


13.18th 


4,000,500 


6th 


24,003,000 


22nd 


19-25th 


7,340,500 


7th 


50,683,500 


29th 


26.31st 


9,232,500 6th 
T< )TA L FOR Month 


56,396,000 




169,683,600 


Deceiuber. 


• 


Average pkr 


24 Hours... 


<i,473,500 


September 9th 


September l-13th 


6,631,000 


13th 


86,203,000 


17th 


14-20th ... . 


6,413,700 


7th 


38,106,000 . 


24th 


21-30th 


2,498,700 10th- 
Total KOR MeNTH 


24,937,000 




149,246,000 


8epfei^nber. 




Avebagr per 


24HouB8... 


4,974,800 
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Appendix G. C 3. 



T st*^ Statements with regard to pumping capacity of stations and capacities of reser-voirSy 
knd Mr. together with other statistics supplied by the Johannesburg Waterworks^ Estate and 

T. Raynes Eooploration Company. 



PUMPING CAPACITIES OF STATIONS. 
ZUURBEKOM.— 

At present, one set engines triple expansion and pumps capable of 
deliverinff one million gallons p^r day, to be shortly duplicated, and a third 
set added immediately after. 

Present stand by one special steam pump, capable of delivering half a 
million gallons per twenty-four hours. 

Sufficient boiler pow6r in course of erection. 

PAARLS-HOOP.— 

Intermediate S/aton.— Two sets of Wortliington Triple Expansion 
Engines and Pumps, capable of delivering one million gallons each per day. to 
be shortly reinforced by two similar sets. 

Sufficient boiler power on hand to work the Station efliciently. 

WELTEVREDEN.— 

Two sets of engines and pumps similar in all respects to Paarls-Hoop 
Station. 

TOWN STATIONS.— 

• No. i.— Two steam pumps, capable of lifting 275,000 gallons per day, 
driven by two semi-portable boilers. 

No. 2. — One duplex steam pump, capable of lifting to No. 4 Reservoir 
B00,000 gallons per day, driven by two semi-portable boilers. 

No.. 3.~0ne compound engine geared to pumps, capable of lifting to 
No. 4 Reservoir 480,000 gallons per day, driven by one JBabcock & Wilcox 
Boiler. 

No. 4.— One duplex steam pump, capable of lifting 428,000 gallons to 
No. 4 Reservoir, driven by one semi-portable boiler. 

No. 5.— Two compound duplex steam pumps, capable of lifting together 
85(5,000 gallons per day to No. 4 Reservoir, driven by two Babcock & Wilcox 
Boilers. 



CAPACITIES OF RESERVOIRS. 
HIGH SERVICE RESERVOIR.— 

Built in stone and mortar. 

Two compartments, 4,500,000 gallons each. 

Total capacity, 3,< 00,000 gallons. 

LOAV SERVICE RESERVOIRS.— 

No. i Station.— B\ii\i in stone and cement with open springs and 
filter bed. 

Capacity, 4,243,000 gallons. 
No. 2 iJeservoin— Covered, built in brick and cement. 

Capacity, 400,000 gallons. 
No. 3 Reservoir. — Open, sides pitched six-inch stone. 

Capacity, 24,600,000 gallons. 

No. 4 Resei^oir.— Open, sides pitched six-inch stone, with puddle apron 
to bottom bank. 

Capacity, 42,500,000 gallons. 

No. 5 Reservoir.— Open, sides pitched six-inch stone. 

Capacity, 7,300,COO gallons. 

PAARLS-HOOP RESERVOIR.— 

Cooling Pond.— 90 X 90 x 48. Capacity, 940,275 gallons. 
90 X no X 10. Capacity, 500,000 gallons. 

These Reservoirs have open bye passes built with stone to carry oil" 
surface or drainage water. 
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YIELD AT STATIONS FOR SIX MONTHS ENDINCt JULY 2nD, 1897. Appendix G. 

Mr. 

NO. 1 STATION.— ^' Stewart 

and Mr. 

;i,983,670 gallons for half-year. t. Raynes. 

453,209 gallons per week. 
21,887 gallons per day. 

XO. 2 STATION. — 

46,290,243 gallons for half-year. 
1,780,394 gallons per week. 
254,342 gallons per day. 

NO. 3 STATION. — 

24,251,140 gallons for half-year. 
817,348 gallons per week. 
116,764 gallons per day. 

NO. 5 STATION.— 

52,429,108 gallons for half-year. 
2,016,504 gallons per week. 

9ftftn79 frallAnc nor Hqv 



288,072 gallons per day. 



WELTEVREDEN.— 

93,646,544 gallons for half-year. 
3,601,787 gallons per week. 
514,541 gallons per day. 



YIELD AT STATIONS FOR SIX MONTHS ENDING DECEMBER 30tH, 1897. 
NO. 1 STATION.— 

1,259,850 gallons for half-year. 
48,454 gallons per week. 
6,922 gallons per day. 

NO. 2 STATION.— 

37,719,804 gallons for half-year. 
1,450,757 gallons per week. 
207,251 gallons per day. 

NO. 3 STATION.— 

20,778,752 gallons for twenty weeks. 
1,038,884 gallons per week. 
148,412 gallons per day. 

NO. 5 STATION.— 

34,276,151 gallons for half-year. 
1,318,310 gallons per week. 
188,330 gallons per day. 

WELTEVREDEN.— 

61,671,666 gallons for half-year. 
2,371,985 gallons per week. 
338,855 gallons per day. 
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' YIELD AT STATIONS FOR SIX MONTHS ENDIN(; JUNE, 4898. 
NO. 2 STATION. — 

34,036,742 gallons for half-year. 
4,493,719 gallons per week. 
470,534 gallons per day. 

NO. 3 STATION.— 

25,145,500 gallons for half-year. 
965,984 gallons per week, 
d 37,998 gallons per day. 

NO. 5 STATION.— 

24,750,867 gallons for half-year. 
836,574 gallons per week. 
449,540 gallons per day. 

WELTEVREDEN.— 

90,873,966 gallons for half-year. 
3,495,452 gal\ons per week. 
499,307 gallons per day. 

Hereafter the Town Stations and Weltevreden have not been worked with 
suflicient regularity to render the statistics obtained to be of any value. They have 
only been used to make up differences. 



ZUURBEKOM. 



WATER SENT TO JOHANNESBURG SINCE JULY 4ST, 4898. 



Comuieyiced pumping irregularly April 7th^ 1898. These returns therefore start with 
first complete half-year^ i.e., July to December^ i898. 



1898 


July to December 


1 122,166,169 gallons. 


4,694,852 per week. 


670,694 per day. 


1899 


January to July 


142,886,669 gallons. 

1 


6,486,871 per week. 


776,624 per day. 


1899 


July to December 


146,062,416 gallons. 


6,617,786 per week. 


802,641 per day. 


1900 


January to July 


96,174,708 gallons. 


3,609,027 per week. 


528,482 per day. 


1900 


July to December 


126,290,688 gallons. 


4,640,306 per week. 


662,918 per day. 


1901 


January to July 


1 129,984,100 gallons. 


4,999,890 per week. 


714,200 per day. 



I'UMPING AND DISTRIBUTION. 



^TimA^snfi"*^ Total Gallons Pumped. Gallons Distributed. 



Ratio of Distribution Daily 

to Pumping. Con8umpti(m. 



1893 




148,612,000 


1894 




lfi4,113,600 


1896 


816,168,000 


205,605,950 
(Kstimate.) 


1890 


328,627,099 


214,243,197 


1897 


619,936,060 


322,755,862 


1898 


630,426,941 


275,861,887 


189i) 


1, 092,^266,248 


426,091,682 


1900 


794,826,729 j 


262,066.072 


1901 


638,316,874 


247,868,822 



66*2 per cent. 
020 7 per cent. 
51-91 per cent. 
3901 per cent. 
32*07 per cent. 
38-88 per cent. 



407,166 
449,626 
660,290 

686,907 
884,261 
754,414 
1,167,371 
717,989 
679,092 
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DISTRIBUTION TO TOWN. 



Each half-year froyn January, i897. 
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i8U7-- January to July ...452,541,352 gallons. 

July to December... 142,202,817 gallons. 
1898— January to July ...133,155,570 gallons. 

July to December... 226,444,714 gallons. 
1899— January to July ...198,047,860 gallons. 

July to December... 168,988,854 gallons. 
1900— January to July .. 

July to December. . 
1901— January to July . 

July to October .. 



93,077,218 gallons. 
109,623,772 gallons. 
138,245,050 gallons. 

95,370,750 gallons. 



5,866,975 per 
5,469,340 per 
5,121,368 per 
8,709,414 per 
7,617,187 per 
6,499,571 per 
3,578,892 per 
4,985,528 per 
5,120,187 per 
5,610,044 per 



week, 
week, 
week, 
week, 
week, 
week, 
week, 
week, 
week, 
week, 



or 838,140 
or 781,334 
or 731,624 
or l,24i,202 
or 1,088,169 
or 928,510 
511,412 
712,217 
731,455 
801,435 



or 
or 
or 
or 



per day^ 
per day. 
per day. 
per day. 
per day. 
per day. 
per day. 
per day. 
per day, 
per day. 



Seventeen weeks, inclusive. 



Highest week's consumption, October 22 to 29, 1898 
Lowest week's consumption, June 7 to 14, 1900 ... 
Lowest week's consumption, Jan. 27 to Feb. 3, 1898 



13,075,573 gallons. 
2,621,386 gallons during war* 
3,769,519 gallons before war. 



CLOSELY POPULATED DISTRICTS IN SUPPLY. 





Stands. 


Population 
(possible). 


Leads. 




Population 
(Present). 


Bertrams 


582 


2,910 

1 


69 




294 


Brickfields 


1,107 


7,749 


2 


7 


14 


Burghersdorp 


149 


1,043 

1 


80 


7 


210 


City & Suburban 


706 


4,236 


244 


6 


1,464 


Doornfonteln 


823 


; 4,115 


389 


5 


1,945 


New Doornfontein 


828 


I 4,140 


239 


5 


1,196 


Doornfontein Gardens 


64 


320 


11 


5 


55 


Fairview and Fa wens 


385 


1,925 


75 


6 


450 


Ferreiras 


673 


' 8,365 


205 


7 


1,435 


Fordsburg 


987 


6,922 


18 


7 


126 


Jeppes and Belgravia ... 


2,646 


' 13,230 


598 


6 


2,990 


Johannesburg 


5,644 


' 28,220 


2,119 


7 


14,838 


Marahalls 


816 


' 4,080 


486 





2,916 


North Doornfontein 


96 


576 


34 


(> 


204 


Spcs Bona 


49 


245 


9 


5 


46 


Troyeville 


687 


1 3,435 


157 


5 


685 


Vrededorp 


1,285 


8,995 


8 


7 


56 


Wolhuter 


160 


' 990 


05 


6 


390 


Wai>derer8 View 


112 


1 560 


46 


5 


230 




1 

17,799 


1 

96,056 


4,794 




29,537 



Kaffir Locaiiona— stands, 1,726; 
Gold Mining Companies— leads, 



population (possible), 17,260. 
40. 
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TOWNSHIPS IN SUPPLY SPARSELY POPULATED. 



Township. 



Meyer & Charlton 
Park Town 
Yeoville 



Stands. 



Population 
(Possible). 



I Leads Population 
i at Present. ( Kstimate). 



Bellevue 


607 


3,036 


7 


88 


At 5 Persons. 


Berea Estate 


1,160 


5.800 


40 


200 


Per Lead. 


Charlton Terrace 






6 


25 


Per Lead. 


Highlands 


16 


80 


8 


15 


Per Lead. 


Houghton Estate 


115 


576 


1 


5 


Per Lead. 


liOrentzville 


342 1 


1,710 


7 


35 


, Per Lead. 



65 



1,192 



325 



5,960 



8 

5 

35 



3.407 



17,485 



111 



571 



TOWNSHIPS NORTH OF HEEF 1 ONLY IN SUPPLY, VERY SPARSELY POPULATED .OR NOT AT 

ALL, BUT CLOSE TO PRESENT SUPPLY MAINS. 



Township. 



Stands. 



Population 
(Possible). 



j Leads. Population 
at Present. (Esti mate). 



Auckland Park ... 
Bellevue East ... 
Claremont 
Judith's Paarl ... 
Richmond 



232 
502 
784 
377 
223 



l,it:o 

2,510 
3,920 
1,885 
1,115 



Future 

Probable 

Leads. 



Future 

Probable 

Population 

at 5 Persons 

))er Lead. 



At 5 Persons 
per Stand. 



2,118 



10,590 



2,000 



10,000 



TOWNSHIPS SOUTH OF REEF AWAY FROM PRESENT SUPPLY MAINS, BUT LIKELY TO 
COME INTO SUPPLY, NOW MODERATELY POPULATED. 



Township. 



Stands. 



Population 
(Possible). 



Leads Population 

at Present.' (Estimate). 

! 



Booysens 

Daviesyille 
La Rochelle 

Oakleigh 

Rosettenville 
Turflfontein 
West Turifontein 
Ophirton 



180 

95 

676 

104 

1,660 

2,506 

83 

425 



5,6M 



900 




475 




2,880 




520 
8,325 


Future 

Probablo 

Leads. 


12,630 




415 




2,126 





^ . , At 6 Persons 
Future ^^^ afo«ri 

T» . , 1 per otann. 

Prt>bable ( ^^^^^g ^^ 

T J3 I to 1^ 

per Lead. | g^^^^^- 



I 



28,170 



3,750 



18,780 
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APPENDIX H. Appendix H. 

Mr. 

Notes by Mr, A. Karlson^ City Emfimet^ Pretoria, a. Karison. 



H 4.— General Note on Water Supply for the Rand and Johannesburg. (Printed.) 

H 2.— Map of the Transvaal South of the Rand with indications of the different 
Projects. (Not printed.) 

H 3. -Project of pumping twenty-two million gallons daily to the Rand and to 
Johannesburg from the Vaal River at Vereeniging. (Extracts printed.) 

H 4.— Project of pumping twenty-two million gallons daily to the Rand and to 
Johannesburg from the underground water in the Klip River Valley. 
(Extracts printed.) 

H 5.— Note on the Wonderfontein Scheme. (Extracts printed.) 

H. 6. — Note on the Rainfall and the small quantity of water retained. (Extracts 
printed.) 

H. 7. —Supplementary Notes on Rainfall, Absorption, Filtration, Galleries, &c. 
(Not printed.) 

H. 8.— Note on Ownership of Springs and Underground Water. (Not printed.) 

H 9.— Note on levels of the dolomite formation from the Eye of the Mooi River to 
Vereeniging, passing through the valleys of the Wonderfontein "Loop" 
and the Klip River. (Extracts printed.) 

H iO.— Note on the Expenses of Pumping and on Ihe latest improvement of the 
Steam Engine. (Not printed.) 

H 11. — Note on Gaugings of Rivers and Streams. (Not printed.) 

H 12.— Note on Water required in a Modern City. (Not printed.) 

H 13.— Note on the recovery of Second Canalisation for the supply of Johannesburg 
with a second-class water consisting of purified and sterilized Sewage. 
(Not printed.) 

H 14.— Note on the composition of the water from the dolomite ibrmation in 
Pretoria. (Not printed.) 

H 15.— Note on the purification of Sewage and water. (Not printed.) 

H 1().— Report on the advantages and disadvantages of the Liernur Pneumatic 
Sewer and Liernur Horizontal Sewer, comparing these systems with the 
separate Gravitation Sewer. (Not printed.) 

H 17.— Note on Lavelloi's Peret Pneumatic Sewer. (Not printed.) 

H 18.— Note on Sewage Lift. (Not printed.) 

H 19.— Note on the Ventilation of Sewers. (Not printed.) 

H 20.— Supplementary Note on the Liernur Sewage System, on the Gravitation 
Sewer and on the best system for Johannesburg. (Not printed,) 
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Appendix H. HI. 

Mr 

A. Karigou. General note on water supply for the Rand and Johayme.sburg. 



Having had occasion to study the water supply to the Rand a few years ago, I 
have the honour to submit to you "some projects on this (juestion, which projects are, 
however, only to be considered as indications to the way m which I consider that this 
important qiiestion should be a[)proached. 

Several projects for tlie water supply to the Rand have been proposed: — 

1. The Vaal River. 

2. The Zuurbekom. 

3. The Wonderfontein. 

4. Large dams in the Klip River and Natal Spruit. 

5. Underground Supply from Klip River. 
0. Supply from Zuikerboschrand River. 

7. Supply from the basin of the Crocodile River. 

8. Supply from the basin of the Six Mile S{)ruit. 

In this Report I have treated the Vaal River Scheme, the Underground Klip 
River Schfeme and the Wonderfontein Scheme. 

Of the others the Zuurbekom will be insul'ficient for Johannesburg alone when 
the underground strata are emptied. 

The large dams in the Klip River should be built on the dolomite formation 
and this will only cause an increase of the lower springs. A permanent supply could 
not be derived from there. 

The Zuikerboschrand River supplies the Heidelberg District and ought to be left 
for that district. Besides the formations are not dolomite, and a large supply would 
be very uncertain. 

The supply from the valley of the Crocodile, of which one part is in the dolomite 
formation, is possible, but this formation is not very extensive there, consequently the 
supply as regards ([uantity would not be quite certain. The dolomite formation is also 
very probably deep there, so that an artificial infiltration would not have sufficient 
eftect. 

The supply from the basin of the Six Mile Spruit is altogether out of the 
question because this basin is already supplying Pretoria. 

There are therefore, only three left: — 
4. The Vaal River Scheme. 

2. The Klip River Scheme. 

3. The Wonderfontein Scheme. 

The quantities required for the mines were given three years ago at 22,000,000 
gallons daily, and my two projects of the Klip River and Vaal River Schemes made u[) 
three years ago were based on this figure. VVith the latest perfections in the mining 
plant this figure may be too large, but the population along the Rand (Johannesburg 
not included) must also be considered. In that case the above quantity may even be 
too small. 

For Johannesburg the (juantity reauired has been estimated by me for a 
population of 100,000 inhabitants at li,200,0(X) gallons daily, of which only 5,600,000 
need be new water, the supplement would be derived from the purified sewage which 
must be distributed in a second pipe-net. 

In order to estimate the quantity of water reriuired for Johannesburg, I have 
been obliged to enter into the whole question of sanitation :— 

(i) To show that the only possible system is a separate water-carriage 
sewer. 

(2) To prove that the Sewage can be so thoroughly purified that it can 
be distributed in a second pipe-net. 

In connection with these, such secondary questions as sewage lift and sewer 
ventilation had to be discussed. 

But in connection with the sewage purification T have described all the diderent 
ways of purilying sewage and water industrially, and this monography gives these 
methods so far as science actually knows tliem. 
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However interesting all these (jiiestions may be, they are only secondary to the Appendix h. 
principal one, which is the source from where the water supply should be derived. "^ 

Three years ago it was impossible to deal with the Vaal River as it was a limit a. Kariaon. 
between two different countries and interested a third. At present it still interests 
three Colonies under dilTei'cnt Administrations and under dilTerent laws. 

The dilUcuIty of taking out a large quantity of water may, if not impossible, as 
previously, still be of very great importance. The quantity' of water in the Vaal is by 
no means as large as it is generally believed to be. I luivo measured the stream in 
Standerton and tliere it ha^l a discharge of only 18,500,000 gallons per 24 hours. But 
several other streams join the Vaal below Standerton, and by [)roportion of the drainage 
areas I arrived at 101,(X)0,000 gallons. This is, however, an'^ absolute maximum, and it 
is most likely that the stream is very much smaller. For a combined scheme for the 
Rand and Jonanneshurg we need 27,010,000 gallons. Tliis is, therefore, a very large 
proportion of the discharge of the Vaal at the lowest level. 

Any increase in the discharge of the Vaal by means of large dams in the river 
bed, is hardly possible, because tlie river bed is already too small and the banks 
flooded for miles duiing an exceptional flood. 

The Vaal River could, therefore, scarcely be contemplated for a combined water 
supply to the whole Rand. 

The Wonderfontein gives a very remarkable supply, and is supposed to give 
between 20 and iM) million gallons daily. The uncertainty of the figure is due to 
various causes of which the gaugings in tl)emselves may be the greatest cause. This 
is explained in one of the Notes. The small distance from the spring to the principal 
source of it will also certainly be a strong reason for the variation in the discharge. 

The Wonderfontein Scheme has the great disadvantage of taking the water 
away from the Mooi River and the expropriation of large agricultural water-rights 
will be very expensive, and always a very bad policy in a country where the 
agriculture will ultimately be the backbone of the country. 

In a .special Note* on Ownership of Springs and Underground Water I have 
given all the different laws and leading cases on the subject, which I hope, will shape 
this- question in its true light The Town of Potchefstroom also exists by the 
Wonderfontein Springs, and by taking away these springs or the underground sources 
supplying these springs the town of Potchefstroom would be ruined. 

In my Note on the Wonderfontein Project^ I have indicated the diiferent 
arrangements for the increase of the sup[)ly which ^^ill have to be taken in case the 
Wonderfontein Project is adopted. These different arrangements should be absorption 
dams in the Wonderlontein '' Loop " irom Luipaardsvlei to Blaauwbank, an artificial 
absorption lake on the farm " De Pan,'' and a large dam at Frederikstad in the Mooi 
River. 

If the expenses for this project, which will be heavy enough, are not considered 
excessive, this project is, I consider, the most certain of all. 

The Khp River Scheme is based entirely on an artificial underground supply. 
Absorption dams are established where it is possible in the Klip River and Riet and 
Natal Spruits. A large number of small wells are bored down in the dolomite formation 
from these artificial lakes, and all the figures derived from experiments on absorption 
show that it is quite possible to store underground so miich water that it is sufficient 
for the whole supply. 

The collection of this water should be niade in 22 wells with galleries sunk in 
the Klip River valley between Klip River Station and Vereenriging or in a general 
gallery built on the whole length between these two points. 

In order to save expenses in pumping, two central electric stations have been 
projected supplying the power to all the pump stations. One of these electric stations 
should be at Vereeniging where the coal is to hand, and the other at the Klip River 
range on a spot to whiili the Railway could easily be built. 

The exact place of the wells or of the gallery must be fixed only after careful 
hydrographic studies, but I believe that the best position is as I have indicated them. 

As a supplementary supply an artificial permanent lake could be established in 
building a large dam in a poort' of the range South of the Klip River. This lake 
should be on the shale formation and no considerable loss by infiltration need be 
feared. This project has the great advantage that no legal difficulties will or can arise, 
and that it can be very rapidly put into execution. 

In my dilTerent notes I have tried to demonstrate as well as I can the uncertainty 
of the actual undergi'ound supply, and I have shown by statistics from other countries 
that such a supply can be good for several years and then fail entirely. 

* Not printed. 
t See Appendix H 5. 
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Appendix H. Jq the ticcessory notes I liave dwelt at some length on the constant danger of 

'^ l)ollution of springs and underground water, and if my absorption wells can be criticised 

A. Karisoii. Ironi this point of view, they do not constitute a very great additional danger, and if 

— the q^uestion should be of a combined water supply, I would absolutely insist on the 

sterilization of the drink water supply by ozone which, undoubtedly, will now be 

possible at a half-penny per 1,000 gallons. 

In the small mining centres or on the mines supplementary "home filtration 
through asbestos filters, well surveyed by a sanitary inspector, would be sufficient 

On the question of contamination by underground percolation or on the question 
of simple or more rapid underground communication, I have shown that such 
communication as well as its velocity can now be exactly and very rapidly determined 
with the help of the levure of beer. 

I trust that these summary studies of this very dillicult problem will be of some 
use to you, and that my studies' in throwing more light on the question, will contribute 
to the ultimate solution of this problem. 

Pretoria, 13th December, 1(X>1. 



H 3. 

Project for a supply of twenty-two million gallons of water daily from the Vaal River 
at Vereeniging to Johannesburg and the Rand. {Report made in 1899.) {Extracts 
printed.) 

(QUANTITY OF WATKIl IN THE VAAL HIVER. 

All information about the discharge of the Vaal at lowest flood level is very 
contradictory and varies from simple to double or even more. 

Having measured the discharge of the Vaal at Standerton, I found there 
0-970m^ per second at the lowest level known, but the River drains at this place only 
an area of 8,680 square kilometres, whereas at Vereeniging it drains 48,000 square 
kilometres, through rivers all coming, either from the Rand or i'rom the Drakensberg, 
as the Vaal itself. Of this drainage area 22,000 belongs to the Transvaal, and 26,000 
to the Free State, so that in any case not more than one-half of the water belongs to 
the Transvaal. 

By proportion the discharge of the Vaal at Vereeniging should be 

48,000 

o£«oA 0*95m^ = 5*300m^ per second 
o,t)oO 

or about 101,000,000 gallons per 24 hours. This is maximum and there is great 
chance that there is much less. 

This is very much less, then, than it has been stated by interested parties. However, 
if we admit this" quantity, 50,000,000 belong to the Transvaal, and it should not be 
impossible for the Government by a special law to authorise the taking out from it of 
the necessary 22,000,000 gallons. There would still remain for the Transvaal side 
28,000,000 gallons. 55 miles below Vereeniging the Vaal receives the tributary, Mooi 
River- Wonderfontein "Loop,^' which alone brings over 30,000,000 gallons. (Jl0",000,000 
gallons is the measured quantity of the Wonderfontein alone). I admit the difficulty 
m taking such a great proportion out of a public stream, but this has been done in 
other countries and the riparian owners have been obliged to accept the inevitable. 

(Here follows a detailed estimate of the cost of supplying 22,000,000 gallons per 
diem, showing a total capital expenditure of #1,320,000 and "^annual maintenance charge 
amounting to £191,506) 

********** 

The daily expense would then be #525, and per 100 gallons 0*575d. or say 
6 pence per 1,000 gallons. 

II 4. 

Project of a suppljj of twenty-two tnillion qallons or more daily from the underground 
stream in the Klip River Valley to Johannesburg and the Rand. (Report mode in 
i899). (Extracts jmnted.) 

GENERA T. CONSIDERATIONS. 

The principal and absolute condition of such a water supply is that it must 
never fail for a day. The consequence would be partial stoppage of the mines. In 
such a case a project based on an underground stream of wnich the quantity is 
unknown must take into consideration a co-efficient of security, such that there can 
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be no doubt of a constant success even after years of pumping. A limited project Appendix h. 
based on the quantities that certain existing wells now are giving might after two or ~ 
three years' time absolutely fail, because it is very likely that in the underground a. Karison. 
stream certain reservoirs are formed and after a few years tapping those will be — 
exhausted, and the infiltered part of the natural and annual raintall will be the sole 
quantity there will be to rely upon. A possible change of i)roject after a short time 
would be disastrous, and it is certainly better to draw up from the beginning a larger 
scheme notwithstanding that the expense of such project would be much greater. 

GENERAL LINES OF THE PROJECT. 

This underground stream exists under the dolomite formation inside the Black 
Reef. It is not probable that the Thalweg of the underground stream corresponds 
with the bed of the Klip River. It is certainly to the West of the River bed and a 
few borings will soon determine its probable course. If a system of wells ai'e sunk in 
the Thalweg of this underground stream from the farm Zwaartkoppies to near Vereeniging 
the underground water of the whole of the dolomite formation can be collected, and 
this underground stream would be fed from the rainfall of the whole space between 
the Rand and the Vaal River. 

For the purpose of still increasing the underground stream, I should suggest 
that small dams be constructed in the upper parts of Klip River, Natal Spruit and 
Riet Spruit where jthe dolomite formation is well determined. In these small artificial 
lakes a certain number of bore-holes should b ) sunk so that the rainfall collected by 
these dams would rapidly be filtered into the underground stream. Such wells, called 
" boit tout," have been very successfully used in France for the di\ying up of swamps. 
Mr. J. Dumas, of Valence, has already proposed to construct such dams and wells in 
an absorbing ground for the purpose of stopping the rainfall from flowing direct to 
the sea, and to collect this water underground naturally filtered. 

The total drainage area from which the considered underground stream should 
be supplied is not less than 860 square miles oi* 2,227 square kilometres. 

The total annual mean rainfall can with safety be estimated at 25 inches or (K55 
millimetres so that the total volume of water fallen on this area should be in one year 
2,227,000,000 x 635 = 4,414,445 million litres = 314,500 million gallons. 

The total quantity required would be 22 x 3(35 = 8.030 million gallons, or 2'5 
per cent, of the whole rainfall. 

But of the above area of 2,227 square kilometres only 743 are on the dolomite 
formation which is really the absorbing ground. 

According to measurements, in the North of France about 300 square kilometres 
of absorbing ground is required for a discharge of the springs of one cubic metre per 
second, so tnat for 743 square kilometres the total discharge m a year would be 

^'^x 80400 X %5 , ^I'OOO _ 47,204 " 
301) ^ ^'^ ^ *^ "" 4-54 - Million Gallons. 

This is double the required quantity, but we have no experience here how 

f[reat an area of absorbing ground will be required for one cubic meter per second, 
n the dolomite formation it is also more difficult than in a gravel formation to collect 
the whole stream. Therefore, if the small dams were constructed in the Klip River, 
Natal Spruit and Riet Spruit a great part of the large rains from an area of 900 
square kilometres would be collected. Admitting that only 2 inches rain from this 
area is collected and absorbed by the wells in the artificial lakes, a quantity of water of 

900,000,000 X 0-05 x 4,000 _____ .... ., 

, ^, - - = 40,000 million gallons 
4-54 

should during the rainy season be absorbed, and as this water comes from the 
furthest points the regularity of the underground stream should in all seasons be 
secured. 

I have no doubt, that this scheme will give very much more than the 8,000 
million gallons yearly, but, as said be lore, this must be a scheme for which no failure 
is possible, and therefore, it is necessary to multiply the co-eflicient of security. 

The whole scheme does not necessarily need to be executed at once, and, during 
construction, time will show the true hydrography of the district which is now an 
unknown factor and for which there is no time for thorough investigations. If, as is 
possible, more water is found than is necessary, the whole ol' the Klip River valley 
can be put under extensive cultivation and more tlian compensate for the cost of 
expropriation of the ground. Townships will rise besides the existing ones which also 
will need to be supplied, and in the twenty-two million gallons of water which would 
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Appendix H. in the future be required nothing is calculated for the Rand Townships. If Johannesburg 
'^ had not been supplied from Zuurbekom or from Wonderfontein it is certain that a 

A. Karison. Combined scheme of this nature was what was necessary, and it is to be regretted 
— that it was not suggested a long time ago. 

One dilliculty rises which is the acquisition of the ground. Whole farms are 
not absolutely necessary, and for a scheme such as this and in any country its 
execution would not be i)ossible without an expropriation law. 

The Government must, therefore, assist in declaring the project of public utility 
and so make it possible for the new company to expropriate tlie ground at a 
reasonable price. 

The wells should be one mile distant from one another so that from the farm 
Zwaartkoppies to Vereeniging there would be 22 wells with galleries or series of wells. 
Each series is supposed to give 1,000,000 gallons i)er twenty-i'our hours. This is not 
more than can be obtained from actual borings. 

The power for these 22 pump stations should be supplied from a central electric 
station at Vereeniging for the purpose of saving labour and transport of coal. The 
difference in level is about 197 feet = 00 metres. 

From the Zwaartkoppies to Johannesburg the distance is d4 miles = 22,400k. 
and the difference in level about 872 feet = 26t)m. 

It would scarcely be economical to transfer the necessary power for the lifting 
of 22,000,000 gallons to a height of 326m. over such a long distance on 34 kilometres, 
but it probabjfv would be economical to have at the Zwaartkoppies (or, better, half-way 
to Johannesburg) a second electric central station, and then three more pump stations 
between this place and Johannesburg for the purpose of avoiding a greater pressure 
than 70 metres on the pipes and a greater thickness of plate than 9 millimetres. 

A special railway for coal transport would then only be needed on the Zwaartkoppies 
for a short distance. 

(Here follows a detailed estimate of the cost of supplying 22,000,000 gallons per 
diem, showing a total capital expenditure of ^H,450,0(K). and an annual maintenance 
charge of £225,574.) 



The daily expense would then be 4*618, and per 100 gallons the price wou 
0-675d. or say per 1,000 gallons 7 pence. 



Id be 



II 5. 

Note on the Wonderfontein Scheme. (Extracts printed,) 



On the two farms Wonderfontein Nos. (r>3 and 685 very large natural springs 
rise to the surface. 

They are produced by two lon^ dykes vertical to the Wonderfontein "Loop." 
The first on the farm 6S5 intercepts all the water from the dolomite formation on the 
farm Blaauwbank and the farms above to Luipaardsvlei and Zuurbekom. The second 
dyke passes through the interruption of the Black Reef series and the water from the 
dolomite formation on the high water-shed is undoubtedly running along this dyke 
until it reaches the surface at Wonderfontein. The lar^ quantity of this spring is 
explained by the presence of large pans on the farms Doornfontein, Wildfontein and 
" De Pan." This last has very large dimensions and a quantity of water is collecting 
there to be absorbed by the dolomite and brought down to the Wonderfontein along 
the dyke. This is only a distance of 1\ miles = 12 kilometres, and I would not 
wonder that the discharge of the spring increased considerably somewhat at the end of 
the rainy season, and that it is even very doubtful if this water is entii'ely pure, seeing 
the origin of the source is so near. Thi's may also explain the enormous differences 
in the gaugings of this spring, varying from 20 to 30 million gallons per day. Part iDf 
this difference may, however, be attributed to the application of different formulas as 
explained in anotfier note. 

In any case the pan is the whole secret of Wonderfontein and this pan proves 
the absolute correctness of my theory on the absorption dams. 

Tn case it is decided that a limited supply of 5,000,000 gallons should be taken 
from Wonderfontein there is no diOiculty whatever, to inci'ease the Wonderfontein 
with this quantity, so that the quantity of water in the Wonderfontein " Loop " and the 
Mooi River is nol decreased. We must, as a matter of fact, always remember that the 
underground stream between Wonderfontein and TurlVontein will bo proved and that 
if this stream is not proceeding by percolation it is legally impossible to touch the 
Wonderfontein without intercepting the water along the dyke, but this stream is very 
likely neither "filtration" or "percolation.'' Besides, the policy of taking the water 
away from the agriculture would be entirely wrong especially as it is just this valley 
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which, through the easy railway communication, is destined to supply the Rand with Appendix h. 
the necessary grain. The agriculture there will be very much more developed than it "jj^ 
is at present and every drop of water will be needed. Besides we must remember, a. Karison. 
that tne large and growing town of Potchefstroom is entirely dependent on, and exists, — 
from this water supply. 

If, then, as said, 5,000,000 gallons are to be taken from Wonderfontein this 
quantity must be artificially replaced. Absorption dams for this purpose can be built 
in the Wonderfontein Loop from Luipaardsvlei to Blaauwbank and the dyke on 
Wonderfontein, No. 685, will, undoubtedly, intercept it all. Together with the water at 
present coming out below the farm Blaauwbank on Wonderfontein No. 685, this will 
very likely be sufficient to form 5,000,000 gallons, and the water could be pumped 
from this point instead of trom the lower farm Wonderfontein and a distance of 
about 5 miles = 9 kilometres would be saved. 

But besides this the Wonderfontein itself can be widely and very simply increased. 
A small s[)ruit coming frofn the crystalline rocks on the farms Witfontein and Doorn- 
fontein with a drainage area above the pan of 25 square miles = 64 square kilometres is 

now flowing down to the Wonderfontein Loop. Small springs also exist in this spruit. 

• 

A small dam in this river will very likely throw all the water into tlie pan and 
as at least 70 per cent, of the rain water from the granite formation will flow down, 
we will get a supplement ot 070 x 25 inches x 0-0254 metre x 64,000,000 = 28,448,000 
cubift metres = 6,270 million gallons corresjmnding to a daily supply of no less than 
17,000,000 gallons. 

If the pan could contain the larger quantity of this water the infiltration may 
be so slow that the spring would be constant, ani the whole supply for the Rand be 
derived from this pan and the others to which also other streams may be diverted. 

By the short distance to Wonderfontein this Constance is, however, not probable. 
Infiltration wells in the pan may onlv lead to precipitate the water to the springs. . In 
any case, there is no (loubt that this collecting of the water in the pan will be 
sufficient to more than compensate for the loss of the water taken out for the supply 
of Johannesburg town, especially if the system of double canalisation as proposed by 
me is adopted, and to make this Wonderfontein scheme possible. Without it, the 
value ol the Wonderfontein scheme is in my opinion absolutely problematical. 

But the point is, if, when there is a question of a combined supply of upwards 
of 30,000,000 gallons per 24 hours, it could be conformable to the general economic 
rules of taking 5,000,000 gallons separately at a distance of 40 miles = 64 kilometres, 
with separate machinery and separate personnel. I think tliis very doubtful. 

But it is possible to take the whole supply from Wonderfontein. 

As said, existing gaugings are uncertain, but with the above proposed increase 
of the Wonderfontein oy judiciously placed absorption dams in the Wonderfontein Loop 
from Luipaardsvlei to filaauwbank, and by diverting the streams into the Pan, it is certain 
that a supply of upwards of 30,000,000 gallons or more per day can be obtained. 

This would be sufficient also for the farms which have actually the water-rights 
along the Wonderfontein lake to Welverdiend. 

Above the underground stream, 12 miles = 19 kilometres, between the 
Wonderfontein and Turfl'ontein absorption dams should be built with absorption wells, 
and in order that this water shall not run away directlv through this comparatively 
large underground channel, the eye of the Mooi River should be blocked up so that 
only a certain fixed quantity should be let out. sufficient for the irrigation from 
TurfTontein to Fredrikstad. 

At Fredrikstad we meet the shale formation. It' will then be possible to 
construct a large masonry dam without any fear that the water would pass through 
the rock below the dam. This artificial lake should be so large that it could contain 
a quantity of water corresponding to that which is actually flowing in Wonderfontein. 

This is naturally an expensive work, but it is, as far as I can see, the only 
solution of the problem. 

********* 

With the cement imported free of duty, I conj>ider that for such large work for 
which so much machinery and native labour can be employed the concrete ought to 
be made for 4:'2 10s., or even less including excavation. 

At it*2 lOs. the total cost will be 32i,1(X) x 4.^2 iOs. Od. = at^800,00{). 

As the other expenses for pipe-line, machinery, etc., are about identical with those 
of the Vaal or Klip River Scheme, this Wonderfontein Scheme will then be considerably 
more exnensive than the others even if for the Klip River Scheme a general gallery oh 
the whole length from Klip River Station to Vereeniging should be necessary. 
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Appendix H. The Wonderfontein Scheme has, however, a much greater guarantee of success 

"j^ as there is no uncertainty about it at alL 

The slopes of the sides may be a little steeper, 0*02 per metre, and the foundation 
may not have to be 8 metres deep all over. 

As regards the capacity of the lake I cannot think that it can be much reduced. 

A dam of earth at this place and of this height would be too dangerous. 

In any case a complete study of this project with the necessary survey seems to 
me to be absolutely necessary. 



II 6. 

Note on tlie Rai7ifall and the small qimntity of water retained. {Extracts printed.) 



The rainfall for the last eight years has varied from 39'51 inches in 1893 to 
2088 inches in 1899 with an average of 26'Si inches. In millimetres expressed this 
would mean 994*5 millimetres maximum in 1893, 530*4 millimetres minimum in 1899, 
673*9 mill. metres mean value for the eight years. 

However, these maximum rainfalls have a very slight influence on the water 
collected underground because the heavy rainfall all comes down in very short times, 
as, for example, in February, 1893, in less than 12 hours the total height was 4*68 inches, 
or 118*9 millimetres. That is 12 per cent, of the whole year's rainfall. Of this even the 
dolomite formation had not time to absorb any quantity. Four such showers will, 
therefore, bring direct to the sea 50 per cent, of whole year's rainfall. 

On the third November last with a rainfall of 46 millimetres in \\ hours, the 
Aapies River, coming nearly entirely from the dolomite formation, was in flood within 
half-an-hour, and this flood lasted for several hours during the night. 

The Skinner Spruit was in flood at Daspoort within even less time and, if 
46 millimetres rainfall in 90 minutes corresponds to a quantity of 8*52 cubic metres 
l)er second and square kilometres, the discharge of the river with such flood, 
corresponded to 4 or 5 cubic metres, and the flood lasted for quite 2| hours. 

February, 1894, was not an exceptional month. During the whole month we 
had 3*8 inches = 96*5 millimetres. However, the Vaal that month rose to a few centimetres 
from the girders of the Vereeniging bridge. 



The whole drainage area of the Vaal above Vereeniging is 48,000 square 
kilometres. 

In supposing a flood of only three days we would have in these three davs 
2,280,000,000 cubic metres. 

(Note.— The flood liad not durhig the whole time this intensity but it lasted 
longer than three days. Further information gives that the Hood lasted over ten days 
and it was at the height of the bridge for one-and-a-half days.) 

This quantity corresp6nds to a rainfall of 

2,280,000.000 _^ .,.. 
18,000,000.000 = ''^' nnlhmetres. 

That is the lialf of the wliole montli's rainfall. In this way it cannot be 
considered that more that the half of tlie rainfall is retained by the ground and instead 
of a mean rainl'all of 26 inches we hav(^ to calculate upon only 13 inches or 330 
millimetres. 

We know, besides, that the evaporation is quite during the summer months 
120 millimetres per month, that is, 4 millimetres per day. (In Paris in July the 
evaporation exceeds 100 miUimetres. See Angot, page 174.) 

For 87 rainv days the evaporation and absorption by the vegetation will then be 
4 X 87 = 348 millimetres. 

\lter deduction of the water entirely lost by going direct to the sea, we liave 
only left 13 inches or 330 millimetres, so that there is nothing left at all. 
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These calculations may be exaggerated, and are of- course so, because large Appendix h. 
natural springs exist, but they prove sufficiently how important the observations of "^ 
the streams are, to be able to really judge in this important matter. a. Karison. 

It proves also how important it is to collect the rainfall by every possible 
means, and how great a proportion of the useful rainfall is represented by a supplement 
of only 2 inches or 3 inches artificially collected. It proves also, that the actual high- 
water level in the dolomite formation must be considered as being produced by the 
saturation of the formation since the earth exists in its present form, but that a 
constant call on this supply in the large quantities which vdll be required will 
undoubtedlv lead 16 the exnaustion of the supply within a certain time if means are 
not taken for replacing this quantity in one way or another. 

I do not think that the experiments done up to the present are altogether 
conclusive. The pumping has only been done on a moderate scale, and the time' has 
not been sufficient to empty the higher situated strata. Besides, the natural filtration 
by the soil may have been sufficient to compensate for a part of this taken away. 

The above calculated figures of 8,800 cubic metres per second for the Vaal for 
a drainage area of 48,000 square kilometres is not even very great. I have studied 
the Olifants River in the Low Country, draining there also 48,0(30 square kilometres, 
and I have observed one flood of 17J9(X) cubic metres per second. I did not even 
consider this to be sufficient, and I calculated the bridge for 22,500 cubic metres, with 
a security of still five metres to the bottom of the girders for the free passage of the 
floating trees. This proves how dangerous the Vaal River bridge is and now important 
it was to have it raised when it was repaired. 



II 9. 

Note on the level of the wate7* in the dolomite formation from the eye of the Mooi River* 

to the Klip River. (Extracts printed.) 



It is very dillicult to draw any conclusions from the various information on the 
height above sea level given from dift'erent points of this basin, because no through 
level from one end to another of the two basins has ever been made. 

Generally the railway has been taken as a basis, but the Netherlands level, I 
regret to say, is very uncertain. We find, in fact, the height above sea level of the 

Pretoria Station from Durban by the Natal Railway 4349*30 metres. 

„ „ „ Lourenpo Marques 1400'40 „ 

„ „ „ Capetown ... 1363'65 „ 

By careful barometric observation over a long period 

I have obtained ... ... ... ... 4354*00 „ 



All the Netherlands Company's levels 
= 462 feet. But considering this great error 
their intermediate levels from one Station to 
assuming that the levels have been so altered 
plans made by tachometer, 

Anvhow, by assuming the intermediate 
heights above sea level by 49 x 40 metres we 
of the following points :— 

Pretoria Station 

Johannesburg, Park 

Elandsfontein 

Luipaardsvlei Station 

Blaauwbank Station 

Welverdiend Station 

Frederickstad Station 

Potchefstroom Station 

Natal Spruit Station 

Klip River Station 

Meyerton Station 

Vereeniging Station 



must then be reduced by 49*40 metres 

it is difficult to rely with certainty on 

another, and one may feel justified in 

as to correspond with the detail survey 

levels to be correct and reducing all the 
will have the more or less exact altitudes 



Metres. 


English Feet. 


1,35100 


4,432-50 


1,738-60 


5,704-10 


1,660-60 


5,448-30 


1,779-60 


5,838-70 


1,521-60 


4,992-20 


1,472-60 


4,831-40 


1,425-60 


4,677-30 


1,342-60 


4,404-90 


1,542-60 


5,061-10 


1,487-60 


4,880-60 


1,480-40 


4,857-10 


1,437-60 


4,716-60 
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Appendix IL In goiiig out ffom these points we will have the following levels of water iu 

"^ the dolomite formation:— 

A. Karleon. 



. 


Ground Level. 
Metres. Feet. 


Water Level. 


Inter- 
mediate 
Distance. 


• 
Gradient. 




1 
Metres. 


Feet 


Metres. 




Johannesburg, Park 


1,738-60 


5,70410 










Edge of the Mooi River or Turf- 
fontein about 180 feet below 
Wonderfontein 






1,429-60 


I 

4,690-00 ' 

1 


24,000 


0-00226 


Wonderfontein Lake ... .» ... 






1,483-70 


4,869-70 


3,700 


0-00446 


Little pool on the Upper Wonder- 
fontein 






1,500-1(> 


4,921-70 


8,000 


0-00164 


River below Blaauwbank about 30 
feet below Station 






1,512-40 


4,962-00 


24,000 


0-00195 


Zuurbekom Waterworks 


1,571-30 


5,16510 










Standing Water Level 






1,56010 


5,115-10 






Suction AVater Level 






(1,546-00 


5,075-10) 


1,600 


0-00163 


Klip River Oog 






1,556-50 


6,106-GO • 






Melvill Shaft on Olifanta Vlei ... 


(1,636-20 


3,030-60 


1,615-30 


4,971-60) 


21,000 


0(»0215 


Klip River 1,600 north of Melvill 
Shaft ■ 






1,611-30 


4,958-60 


8,600 


0-0068 


Vlei at Shaft on Limit Allewyn's 
Poort and Zwaartkopjen 


1,401-00 


4,891-80 


1,491-00? 

• 


4,891-80 


8,300 


000133 


River at Klip River Station 


1,487-60 


4,880-60 


1,480-00 


4,866-80 


17,00u 


0-000427 


Meyerton Station 


1,480-40 


1 4,857-10 

i 






14,000 


000305 


Vereeniging Station. » 


i 1,437-60 


' 4,716-60 

1 










For comparison, Fountains, Pre- 
toria 






1,37500 


4,51 100 







The distances are only approximate. 

This table contains a greafdeal of very valuable information. It clearly shows 

that the underground water level has a dividing line, and that this line corresponds 

with the surface dividing line between the two valleys, on the farm Zuurbekom from 
where the Johannesburg Waterworks draw their water. 

It shows that the gradient on the two sides is almost the same as far as 
Wonderfontein on one side and Klip River Station on tlie other, because the level of 

Level. Distance Gradient. 
Kilometres. 

Wonderfontein lake is l,48i3-70 Ji8,400 0-00197 

Zuurbekom Waterworks 1,559*10 

Klip River Station 1,48000 35,400 000226 

But from Wonderfontein the gradient continues steep towards the south-west, 
instead of that from Khp River Station to below Meyerton the fall is very small. 
This is very important, because a gallery can in such a^ case be built along the Klip 
14a 
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River nearly on a horizontal line and it will then draw the water from each side Appendix h. 
even from under the slate formation. That a fall of the underground water level '^ 
exists is shown by the levels at Melvill drill shaft on Olifants Vlei where there is a a. Karison. 
gradient of the underground water level towards the river of 4 metres in 4,460 metres — 
or 00027 m. per metre. 

The dolomite formation according to Professor Molengraaf lies in beds from 40 
to 40 centimetres of thickness horizontally or slightly inclined. With this slight 
inclination and with the diaclases in the rock, a formation slightly anticlinal towards . 
the river should not be of importance, and if the gallery is sufficiently deep the water 
will collect therein as well as if the stratification was synclinal. 

Towards the Vaal where the fall of the river is steeper it is likely that this 
gradient veilical towards the River flattens out, and in this case it may be advantageous 
to bend the gallery across the valley so as to close the outlet to the Vaal. Hydrographic 
studies will decide on this point. 

The most important fact shown by the table is, however, the level at Zuurbekom 
Waterworks and the level on each side. The underground water level, called by the 
Manager of the Companv "the standing water level, is the highest of the whole basin 
and the gradient from there to each side is 000495 and 0-00463. 

It is absolutely evident that from this level a great water supply of any 
permanency could not be derived. Also on the table of the Waterworks Manager, a 
suction level figures 40 feet deeper or at a level above the sea of 4,546*90 metres 
= 5,075' 10 feet, and this is onlv 9*60 metres below the Klip River "Oog." The adioined 
sketch* shows that if the wnole area situated above the suction level could be 
included in the area of the wells only a length of 43,800 metres could be interested. 
This is, however, not possible and hardly more than one-haH or 7,000 metres will be 
interested because the water level takes the parabolic form shown on the sketch. 
The width of the dolomite formation is 44,000 metres. The whole area included will 
then be 7 X 44 = 98 square kilometres, and with an infiltration of 40 per cent, of the 
mean rainfall or 62*5 millimetres, 98,000,000 x 00625 x 4,000 = 6,425,000,000 litres = 
4,350,000,000 gallons, or per day 3,700,000 gallons. This is of course, an absolute 
maximum, and it supposes wells on the whole widths of the valley. 

The curve of depression is very likely much steeper than I have shown, and the 
40 per cent, infiltration is as I have explained in myf "Note on rainfall evaporation 
and infiltration," an absolute maximum which is very uncertain if it is obtained. All 
this may bring the permanent supply from such a source down to 4,000,000 gallons, 
and the only reason, or I may say excuse, for such a project was, as far as I can see, 
interception of the Klip River under protection of the law, and it is not so absolutely 
certain that the law in South Africa gives this protection. 

It must also be pointed out that during 9 months no rain lalls for replacing the 
water pumped and dunng this time the perennial streams will carry away from these 
"tops' quite as much as is pumped from it. 

How much more certain will not a scheme be which is based on taking the 
water lower down where the whole pressure from above is on the wells, and in which 
scheme an enormous area can be interested ? Numerous absorption dams can be 
employed for the artificial absorption of the rainfall even from the higher impermeable 
formation and by the great distance ol these absorption dams to the pumping wells 
the permanency of the supply the whole year round is ascertained. Also in which 

E reject the whole scheme is not only not based on the ruination of the lower farmer, 
ut on the farmer's participation in the benefit derived from probable surplus of the 
water obtained. I know that it is costly in give up a scheme already in work, but 
when such a scheme is based on such an inadmittable and uncertain basis as the 
Zuurbekom, and I do not consider that there should be any hestitation on this subject. 
As this Note specially concerns levels, I may be allowed to recommend a project I 
have had in my mina since many years. 

This is the precise levelling of South Africa. 

It must be well understood that this has nothing to do with any ordinary 
railway surveying of which we have seen the great results in the beginning of this 
note. This levelling must be made by men who are working under the supervision of 
a thoroughly scientific man and ill using the most modern methods of operating, control, 
and calculation. 

it seems hardly possible that we should not yet know to within 50 metres at 
what height we are above the sea level. This is worse than any point in Central 
Africa, where continuous barometer observations have given an approximate height. 

* Not printed. 
t Not printed. 
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Appendix H. Even from a purely practical point of view this is greatly inconvenient. 

Mr. One railway line has one datum and another line an altogether different. 

A. KarlBon. -^ ° 

— From the scientific point of view any observations of barometric pressure or of 

temperature is not of any value whatever if the height above the sea level is not 
known. 

As undoubtedly the general survey for the exact topographic of the country 

• must be made before there can be any question of waterworks or irrigation of the 

country in general, and particularly of this great project for the Rand it is necessary 

that all over the country bench works with the exact levels should be fixed. So that 

the general topography can be connected on to these bench marks. 

For a high scheme such as the present water supply for Johannesburg and the 
Rand a small difference of the plan of comparison may not be of importance but 
complete plans of a large part of the South of the Transvaal have to be made and these 
plans are costly, and expenses of trans! orming these plans afterwards to another plan 
of comparison would be entirely double work. 

The very first work to undertake is, therefore, the fixing of maregraphs and 
medimaremetres along the coast, and the precise levelling on scientifical basis from 
Lourenfo Marques and from Durban to the Rand so that an invariable basis for the 
whole project can be taken. 

Only technical men will understand the importance of tliis work, but they will 
unanimously declare that this is even of more importance than the triangulation of the 
country, and the triangulation must of course previously know the height above sea 
level at, at least, a few points. 1 must therefore recommend that this important work 
of levelling should be undertaken at once. 

I entirely agree with Mr. Willcocks that only metric measures should in such 
a case be used and all others abandoned, so that we can at least be free from all the 
different measures— metres, English feet, Cape feet, roeden, miles, poles, chains, not to 
speak about all the different square and cubic measures and the different systems 
which it will take a man a lifetime to learn. 
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4PPENDIX J. 



Appendix 3. 
Mr. R. N. 



Mr "R M* 

Documents referred to by Mr. Schumacher in hh evidence on behalf of the Vierfontein Schumacher. 

Syndicate. — 



J. I. 

STATISTICS PREPARED BY THE LATE MAJOR L. I.' SEYMOUR, SHOWING THE AVERAGE 
NUMBER OF STAMPS RUNNING,. TONS MILLED, DAY's RAINFALL, AND INCHES OF 
RAINFALL PER YEAR, FROM 4889 TO 1898 INCLUSIVE. 



Year. 



Stamps 
Ranuing. 



Tons MUled. 




Total 
Inches Fell. 



188}l ... 

1800 ... 

1891 ... 

1892 ... 

1893 ... 
1804 ... 
1895 ... 
IS96 ... 

1897 ... 

1898 ... 



711 1 


316,163 


59 


19-85 


1,040 


711,877 


69 


26-94 


1,405 


1,154,145 


99 


44-85 


1,907 i 


1,979,354 


94 


29-54 


1,956 j 


2.215,413 


48 


37-69 


2,273 


2,830,885 


105 


35-41 


2,546 i 


3,456,775 


76 


29-14 


2,386 j 


4,016,697 


82 


28-23 


3,567 


5.325,3 


77 


28-98 


4,767 


7,331,446 


86 


27-25 



AvEBAGK— Day's rainfall, 906 ; total inches fell, 30*166. 

It is seen that the average rainfall for ten years has been 30-166, and that during these ten years several 
companies have, at various times, been stopped for want of water, while there has been apprehension of serious 
stoppage of many mills owing to a short supply. 

The yearly additions to stamping capacity and tonnage crushed show that a much larger supply of water 
must be provided. 



J. 2, 

Extract from a letter written by the late Major L. -i. Seymour , dated 23rd March^ i899:— 

"I take 41,500 stamps as the crushing capacity in 1903-1904." 
(This date would now correspond to, say, 1908-1909 ) 

"Five tons crushed per stamp per day is probably under-estimated; thereforei 
57,500 tons per day should be crushed by the mines controlled by the Eckstein, 
Goldfields, Neumann, Farrar Groups. 

"From recent data, 306 gallons of fresh water from outsidii sources must be 
supplied per ton of ore crushed, but, as the mine water which now makes (with the 
30b gallons') a total water consumed on the mines from all sources of 400 gallons per 
ton crushea, this mine water will bear a less proportion to the total as more tons are 
crushed. 

"11,640 stamps, less 3.230, leaves 8,410 stamps for which the full 400 gallons per 
ton crushed must be supplied, assuming that the present sources will keep the existing 
stamps supplied. 

"8,400 stamps at five tons per day equals 42,000 tons crushed. 

"400 gallons equals 16,800,000 gallons of water required daily. 

"Crushing an average of 340 days per vear, 5,712,000,000 gallons are wanted, 
equal to 19,000,000 gallons per day for 300 days." 

"42,000 tons X 340 days equals 14,280,000 tons crushed per year more than at present 

J. 3. 

Extract from a lettei^ written by the late Major L. I. Seymour^ dated 23rd March, 1899: — 

"The plant required for this service would be as below, bearing in mind that 
the main high lift station, collecting and distributing reservoirs, and main high lift 
pipe line are all completed for their ultimate capacity, as well as offices, quarters, 
compound, etc., necessary for the final scheme: — 
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Appendix J. PERMANENT WORKS. 

Mr. R.N. Five million gallon collecting earth reservoir 
Schumacher. Seven million gallon receiving earth reservoir, Vierfontein ... 

28-inch and 12-inch x 54-incn Horizontal Engine and pumps (heavy 

lift) erected with condensers 
Vierfontein triple expansion pump and condensers, erected complete 

at Central Station ... 
Engine house and cranes.. . • ... ... ... 

Four 215 horse-power Stirhng boiler?, erected ... ... 

Boiler house and bunkers 

(General ol'lice, quarters, store, boarding house, compound and workshop 

Seven and a half miles of heavy 28-inch pipe line from Central 

Station to receiving reservoir 
Two miles of 28-inch line from receiving reservoir to connect with 

Rand Mines Svstem 



.AUXILIARY WORKS. 

Permanent ])umping plant at Melville shaft, one million gallons per 

day, 81 feet high ... 
Permanent pumping plant at Misgund cavern 
Nine miles light 10-inch pipe line, connecting three caverns with 

central station 



Ten per (^ent. for contingencies 
Supervision of construction 
Three per cent, engineering fees 

Total probable cost 



^^106,300 



J. 4. 



WATER 


SUPPLY, HAND MINES* SERVICE, 


FROM OCTOBER, 1898, TO S 


EPT EMBER, 


1899. 


Date. 


Natal 
Spruit. 


Booysen's. 


Knigl.t'p. 


Simmer 

East. 


Robinson ^T.n„„ 
Central l \i"^ee 
Deep. ^^«P- 


Oliphant's 
Vlei. 


Totals. 


1898. 


















October ... 


6,292,800 


27,809,000 


14,543,500 


8,360,200 


— 


— 


— 


52,005,600 


November... 


5,936,400 


10,116,000 


14,507,600 


3,339,800 


— 


— 


— 


42,899,800 


December... 


1,334,700 


21,996,000 


15,693,000 


2,826,800 


- 


— . 


— 


41,861,400 


1899. 


















.Tan nary ... 


— 


34,461,000 


14,479,000 


3,688,300 


- 


— 


— 


62,613,300 


February ... 


1,654,400 


18,488,200 


13,203.000 


8,370,500 


— 


— 


— 


36,7ii,iro 


March 


3,597,300 


34,109,600 


15,082,700 


8,768,500 


— 


— 


— 


.56,508,100 


Auril 


886,800 


16,041,000 


14,017,700 


8,593,100 


716,200 


— 


— 


36,108,800 


May 


2,084,100 


18,830,200 


17,563,600 


3,375,300 


2,864,800 


— 


— 


44,727,000 


Jnne 


420,000 


22,500,300 


26,664,400 


8,203,100 


2,491,000 


— 


— 


55,368,800 


July 


1,130,600 


27 962,000 


30,829,400 


3,296,900 


986,700 


1,826,800 


— 


66,040,400 


AugUFt 


10,413,800 


17,337,200 


32,003,H0 


1,348,000 


7,600 


2,031,700 


3,548,600 


66,689,000 


September... 


10,163,000 


16,657,200 


40,581,500 


1,627,400 


__ 


2,927,800 


10,041,600 


81,998,500 


Totals 


43,872,900 


275,391,700 


2.50,019,400 


36,791,000 


7,065,200 


6,786,300 


13,690,200 


638,517,600 


Average per 
Month 


^ 3,666,075 


22,949,308 


20,834,960 


8,065,1992 


588,766 


665,525 


1,132,616 


52,793,133 



Average per month pumped, August and Heptember, 1898, 
Average per month pumped, August and September, 1899, 
than in 1H98. 

Jlth November, 1901. 



equals 88,713,950 gallons. 

equals 74,844,200 gallons, or 02 per cent, more 
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'l'i,0(X) 
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6.000 
i;5lK) 
4,000 


£40,000 


70,(K)0 


18,000 


88,000 




i^'lt>8,000 


i 2.000 
-i;800 




13,,"i(K) 


£17,300 






£146,300 




£15.000 
1,000 
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J 5« Appendix J. 

Circular letter isstced by Vierfontein Syndicate to all Mining Companies between the Paarl ^^^' ^' n. 
Central and the 'East Rand Proprietary Mines, ^ Schumacher. 



Private. 

VIERFONTEIN SYNDICATE, LIMITED. 

Johannesburg, S.A.R., 
P.O. Box 44W. 21st August, 4899. 

To the Chairman and Directors, 

Johannesburg. 
Dear Sirs,— 

We are instructed by our Directors to lay the following proposal before you:— 

As we believe yoti are aware, this Syndicate possess and have secured the 
control of certain water supplies, which it is intended to utihse for the supply of the 
mines on the Witwatersrana. The permanent works, including the laying of mains 
(which has been commenced) for so large a scheme will necessarily entail 
considerable delay, and it is estimated that the time occupied to bring this work 
to completion will be about two years from date. 

It has been found possible, however, to establish a temporary or supplementary 
supply for the relief of that portion ot the Witwatersrand from the Paarl Central, 
Limited, to the East Rand Proprietary Mines inclusive, which it is believed will 
overcome any shortfall which may be expected owing to dry seasons. In the meanwhile, 
we now beg to ofler you the opportunity of joining in the temporary scheme. 

(4) Your Company would from the 4st September next become entitled to your 
proportion of the available supply of water based on the number of your 
stamps in operation or about to be dropped by December 34st, on payment 
on or before the 4st September to the Vierfontein Syndicate of ^40 (ten 
pounds) per stamp. 

(2) Your Company will on the same basis be charged as per meter for the amount 
of water supplied to you at the actual cost of delivery, plus 6d. per 4,000 
gallons. The present cost of delivery is estimated and will be charged at 
2s. per 4,000 gallons, which amount will be reduced or raised as circumstances 
will permit or require, but shall in no case exceed 4s. plus 6d. per 4,000 
gallons. This charge would only apply to the supplementary supply, and 
would not affect your present agreement with the Rand Mines or others. 

v3) The Vierfontein Syndicate, whilst having every coiilidence that the supply of 
water will piove adequate for above purposes, do not guarantee an 
unfailing or maximum supply. 

(4) The amount of i640 per stamp is estimated to cover the actual cost of the 

temporary works, and is by no means a source of profit to this Syndicate. 
Our Directors, therefore, beg to point out that in justice to such working 
companies as may now agree to our proposal, it will not be possible at a 
later date prior to the establishment of the permanent scheme to admit 
such companies to share in the advantages now offered. 

The above charges are irrespective of the expense of laying delivery pipes from 
the nearest convenient point on the Syndicate's mam to the point or points at which 
the consumer desires to have the water delivered on the mine, which delivery pipe 
must be paid for by the consumer unless it is already in place. 

(5) Should your Company wish to join the temporary scheme under the above 

conditions, which will be embodied in agreement form, your reply is 
requested on or before the 34 st inst, after which date no arraifgements 
can be entered into. 

We are, dear Sirs, 

Yours faithfully, 

(Signed) the consolidated oold fields of south africa, ltd., 

pei' secretaries. 
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Appendix J. 



J. «. 



Mr.R N. Statement stiowincj the financial position of the Vierfontein Syndicate, Limited, on the 
Schumacher. • , ,^^^^ December, i90i. 



Vierfontein Dam 

Oliphant's Vlei, Shafts, Machinery, etc. 
Rooikop do. 

Zwaartkoppies do. 

Pipe Line, Oliphant's Vlei to Booysens 
28-inch Pipe Fittings 
Zwaartkoppies Scheme ... 
Imports to arrive 
General Water System 
Town Stores 
Interest 

Rain, Steam and Water Gauging 
Salaries, etc. 
Legal Expenses ... 
Consulting Engineer's Fees 
Travelling Expenses 
Furniture, Town Office ... 
Town Stables 

Live Stock, Vehicles and Harness 
Town Stable Expenses ... 
Drawing Office Expenses 
Sundries 

General Survey Expenses 
Expenditure during War period . 
Directors' Fees Nov. 1898 to Dec. 1904 inclusive (Fees ^'1. 
each per meeting attended) ... ' ... 



Is 



s. d. 



56,852 








32,880 








9,730 








4,526 








25,585 








102,629 








55,897 








11,333 








15,672 








2,870 








10,439 








1,684 








3,624 15 





624 








1,561 








530 








672 








273 








440 








387 








583 








901 








1,367 








2,253 









166 







ig340.479 
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APPENDIX K. 



Appendix K. 



Statement regarding the Vaal River Scheme by Mr. J, X, De Jongh on behalf of the jongh. 

Vereeniging Estates Company. — 



STATEMENT OF J. X. 



DE JONGH TO BE SUBMITTED TO THE WITWATERSRAND WATER 
SUPPLY COMMISSION. 



I am Chairman of the Vereeniging Estates, Limited. This Company has a land- 
holding North and South of the Vaal River of 126,686 acres. The following farms 
belonging to the Company are situated on the Vaal River, the river being the boundary 
on one side, viz. :— 



ON THE NORTH lUNK OF THE VAAL RIVER. 



Name of Farm, 

Zoekfontein 
Vischgat 
Pantfontein ... 
Uitvlucht 
Klipplaatdrift 
Leeuwkuil . . . 
KHpfontein ... 



'l^otal 



ON THE SOX'TH BANK OF THE VAAL RIVER. 



Extent. 

2,645 Acres. 

3,875 „ 
10,117 „ 

4,290 „ 

6,318 „ 
12,012 „ 

2,868 „ 


42,135 Acres. 


Blxtent. 

9,133 Acres. 
9,096 ,. 
6,425 „ 
5,721 „ 


32,375 Acres. 



Name of Farm. 

Hankfontein... 
Maccausvlei ... 
Rietfontein ... 
Driefontein ... 

Total 

Along the river bank on the north side the Company's ground covers an extent 
of about 25 miles commencing at the eastern boundary of Zoekfontein and ending in 
the western boundary of the farm Klipfontein. This Company is the riparian owner 
of both sides of the Vaal River of the ground above stated, and claims that as a 
riparian owner it is entitled to use the water from the Vaal River for the purpose of 
irrigating its land. 

It has been stated before the Commission that Messrs. Halse Bros, hold certain 
rights and servitudes on certain farms along the River Vaal, and the suggestion is that 
they have full rights to take from the Vaal River as much water as they may desire 
for the purpose of supplying Johannesburg and the mines. The Vaal River is a stream 
which is often in flood during the rainy season, and the flood time usually reaches its 
maximum about the month of February in each 3rear. • This month practically fix^s 
the high water mark. During flood time the quantity of water in the river is naturally 
very great and amply sufficient for all purposes. From the high water mark in 
February, however, tlie stream gradually gets less in volume and usually during the 
months of May or June to December the quantity of water in the river is very small. 
Mr. George Kilgour who reported on the subiect of a Vaal River irrigation scheme, 
stated that the quantity of water in the Vaal River during the winter or dry months 
at Engelbrecht's Drift was approximately 50 cubic feet per second, and Mr. Willcocks 
states further, that one cubic foot of water per second will irrigate 150 acres of land. 
On this basis of calculation there is barely eflihgh water in the Vaal River in the dry 

season for the use of the riparian owners. 

• 

It is the intention of the Company at a later date, to go into the question of the 
construction of irrigation works on the Vaal River for the purpose of irrigating the 
land on the northern bank of the nver. Here some 15,000 to 20,000 acres of land can 
be brought under irrigation. 

It has been stated that part of Messrs. Halse Bros, scheme is to construct a dam 
across the Vaal River with the object of forming a lake many square miles in extent 
from which Johannesburg would be supphed. If this is done, then during the dry 
season from May or June to December practically no water will be left in the river 
below for the use of this Company or of the riparian owners lower down, and in this 
way very valuable private rights will be seriously injured. 
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Appendix K. The Company denies that Messrs. Halse Bros, have the right to take the Vaal 

Mr T~^ (ic Riv®^' water to Johannesburg to the injury of the rights of the riparian owners. I 

joiigii'. have caused an examination to be made into certain contracts held by Messrs. Halse 

— Bros, over the farms Zoekfontein and Vischgat, and find that the rights given are 

limited to the taking of water out of the Vaal River by means of a furrow and the, 

right to use a strip of laud 12 feet wide. It is the contention of this Company that 

none of the contracts held by Messrs. Halse Bros, gave them any right to use the Vaal 

River water practically as a monopoly and to the exclusion of the rights of riparian 

owners whose lands are situated on the stream. The Vaal River water is at no time a 

safe potable water. During flood time the water has in suspension a very lar^e 

percentage of vegetable matter, earthy matter and impurities and this percentage is 

nigli at any time. 

This Company is the owner of two Coal Mines situated North and South of the 
Vaal River, from which Mines a large quantity of Coal for use on the Orange River 
Colony and Cape Government Railways is supplied. On account of the danger to the 
healtH of its employes and the outbreak of typhoid fever from time to time the use of 
the Vaal River water for drinking purposes" nas had to be discontinued, and other 
^?ources of water supply for drinking purposes by the Company's employes have been 
found. If the enormous reservoir is built according to Messrs. Halse Bros.' scheme 
there would be a serious danger to the Railway Bridge and works, and the Station 
and Township of Vereeniging and the Company's mines and works situated below it. 
Should the Reservoir burst at flood time, everything below it on the River banks would 
be swept away. This would mean the destruction of the Railway Bridge, Station, 
Township and mines and a serious danger to some 3,000 inhabitants who reside or 
work there. 



[End of Appendix.] 
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to 

Kvidcnce 
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Appendix. 



NOTK.— In this Index the references are in almost every case to the number of the Ipicstion. 
Page references are marked by the letter p. 



Absorption Dams, 2183—2190, 21t«, 2277— 228(5, 2i7i— 2()4r>. 
Andrews, G. S. B.— Evidence of. 871 — 1121. 

Bennett, Thomas.— Evidence of, ()7;?— 700. 
Boksburg. — Population of, Appendix C. 1. 

Cairo, 74—75. 

Cousen.s Richard Lewis.— Evidence of, (»i;V-672, 1207— 13(53. 

Davies, Dr. W. T. F.— Evidence of, 802—870. 

Dolomite, 31, 61-63, 70—71, 76—78, 86—88, 08, 111, 120-123, 132, 139, 146. :}81-389, 
817, 852-855, 987, 1028. 1441—1453, 1458, 1494-1495, 1517, 2182, 2191-2192, 
22.51—2253, 2258, 2292, 2457-24.59. 2483—2509, 2647, 2712—2714, 2716. 

Doomfontein.- Source of water supply, 1482. 1568. 1801, 1814, 1980—2002, 2062—2073, 
2114. 

Goch, George.— Evidence of, 147—497, 504—612. 

Goch's Schemes.— Financial aspect of, 179ft— 180, 261—294, 334—362, 375—376, .390— 

392, 401-109, 417— 42(\ 424—427. 435—437, 443—446, 473—477, 482—486, 

504-505, 566-570. 
Goldring. A. R.— Evidence of, 1364—1370. 
Great Britain.— Consumption of water in towns in, 675, 1458, 1463, 1622—1637, 

1692—1700, 1709. 

Halse, H. E.— Evidence of, 1122—120(5. 

Johannesburg and the Rand.— Requirements of, 13—20, 146, 221.3—2214. 
Johannesburg.- Evaporation Statistics, 010—914, Appendix F. 4. 
■Johannesburg.-Population of, 16, 717-720, 751—7.52, 761—754, 772—781, 786—792, 

973—984, 998, 1111—1116, 1469-1470, 1888-1891. 
Johaimesburg.— Price of water in, 2240. 
Johannesburg.— Requirements of, 41—58, 14(i, (.575, 713—723, 732—734, 748—749, 779, 

793-799, 806—812, 819, 836—845, 864-870, 873-880, 926—972, 984, 994—1006, 

1070—1075, 1098—1103, 1464-1468, 1471—1476, 1533, 1658-1674, 1688, 1692, 

1701-1708, 1848-1850, 19'(0— 1952, 2050-20.57, 2214, 2245—2248, 2294—2301, 

2459-2463. 
Johannesburg.— Sewerage Scheme for, 13, 136—137. 820—826, 833, 8.56—862, 990, 

1055—1058, 1117—1121. 
Johannesburg.— Statement ol monthly rainfall in, 909, 1484, Appendix F. 3, 

Appendix G. 1. 
Johannesburg Town Council Proposals.— Financial aspect of, 748—750, 1029—1041. 
Johannesburg Town Council— Views of, 709-721, 724—736, 742—747, 753—760, 

873—880. 
Johannesburg Water Supply.— Report of Government Committee in 1895, Appendix B. 
Johannesburg water supply in the past, 1480—1493, 1776, 1796—1814. 
Johannesburg Waterworks Company, 235—237, 245—247, 317, 466—469, 918-922, 1002, 

1080-1082. 1480-1493, 1496-1504. 1537-1556, 1563-1594, 1651-1653, 

1676-1677, 1718-1730, 1772-1775, 1796-1816, 18.51-1914, 1921-1939, 

1953-1956, 1961-2049, 2058-2171, Appendix G. 3. 
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•2287-2289, 2293, 2383, Appendix H. 4. 
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2202, 2260. 

Oliphants Vlei, 2450—2451, 2660, 2675, 2679—2689, 2729, 2734. 
O'Reilly, James P.— Evidence of, 1563—1594, 2074—2171. 
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2239-2243. 
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Rand Mines' Service,— Table of water supply, Appendix J. 4. 
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Raubenheimer, H, J.— Statement of, 2651. 
Rietvlei Dam, 2660, 2661—2667. 
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F. 1, Appendix F. 2. 
Steenkopjes, 21, 112, 138, 146, 1488-1489, 1494, 1506-1523. 1525—1527, 1534, 1774—1775, 

1789—1795, 1825, 1834, 2169, 2254—2255, 22^1—2292, 2384, 2446—2454, 

Appendix G. 2, 
Stewart, Thomas,— Evidence of, 14(.i0— 1.536, 1646—1845. 
Sykes, Samuel.— Evidence of, 4iK)— 503. 
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United States.— Consumption of water in towns in, 675, 898—908, 1060—1061, 1463, 
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